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EXECUTIVE SUMMARY

Volumetric release criteria and associated procedures have been developed for the
unrestricted release of materials and liquids by the Battelle Columbus Laboratories
Decommissioning Project (BCLDP). Latest instrumentation technology and
nuclear industry standards have been utilized to develop and apply these criteria
and procedures. The BCLDP will release soils, bulk materials, and solid volumes
-at or below the concentration limits defined in Table 1 of this document, BCLDP
Guidelines for Residual Radioactivity Concentrations for Soil and Solid Volumes.
Water released as effluents to the environment will be released at or below the
concentrations found in 10CFR20, Appendix B, Table 2, Column 2. Water
released to sanitary sewage systems will satisfy 10CFR20, Appendix B, Table 3
and 10CFR20.303 requirements. Materials, equipment, and buildings are also
released with consideration of surface contamination levels. Surface release
criteria for the BCLDP are defined in a separate project document entitled,
"Surface Release Criteria Technical Basis Document for the BCLDP (DD-93-02)."
Bulk liquids such as oils, solvents, and hazardous wastes will be processed and
disposed according to applicable regulations.
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VOLUMETRIC RELEASE CRITERIA
TECHNICAL BASIS DOCUMENT FOR BCLDP

Introduction

The Battelle Columbus Laboratories Decommissioning Project (BCLDP) is an extensive project to
remediate 13 buildings and associated facilities such that they can be released for unrestricted use to
the general public. As part of this effort, release criteria are being established to serve as

- requirements for remedial action. This document establishes the technical basis by which applicable
volumetric release criteria for residual radioactivity have been selected to serve as the basis for
performing the remedial action.

Volumetric residual radioactivity is the amount of radioactivity per unit mass or volume and is usually
defined for solid and liquid media. General volumetric residual radioactivity release criteria and
guidance are contained in many source documents governing BCLDP activities; (1) DOE Order
5400.5, (2) Nuclear Regulatory Commission (NRC) Guidance as presented in Attachment 1, and (3)
10 CFR 20 requirements. For the BCLDP, DOE Order 5400.5 requirements are applicable because
the radioactive material being removed is the property of DOE and the DOE provides funding for the
project. NRC requirements are also applicable for the BCLDP because Battelle is an NRC Licensee
and the BCLDP is being conducted under an NRC decommissioning plan.

Volumetric Release Criteria (i.e., soil and liquid radioactivity concentrations) are ultimately
determined by the maximum dose limit to a member of the public, commonly referred to as the
Public Dose Limit (PDL). Given the same environmental pathways, transport parameters, isotopes,
and source activities, as the acceptable dose limit is increased, so does the acceptable source term
concentration (i.e., release criteria). Differences between DOE and NRC guidance concerning the
PDL are described below. The PDL is expressed as mrem/year Effective Dose Equivalent (EDE) to
the maximally exposed member of the general public. A PDL has been used for the derivation of
concentrations of acceptable radioactive isotopes in air and watér found in the regulations and is also
used as the basis for site-specific release criteria for residual radioactivity in soil. Despite the
importance of the PDL, a single value does not exist for all applications. For example:

L DOE specifies 100 mrem/year for use in developing site-specific guidelines for soil as well
as for evaluating the external gamma radiation limit. In addition, DOE uses this same
value to develop its derived concentration guide for air and water (DOE Order 5400.5,
Chapter III).

° NRC specifies 100 mrem/year in 10 CFR 20; however, NRC further specifies .
10 mrem/year for use in developing site-specific guidelines for release of licensed facilities -
for unrestricted use as seen in Attachment 1.

o NRC specifies 50 mrem/year for limiting radioactivity concentrations in effluent
concentrations in Table 2, Appendix B, 10CFR20.

u'
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Release Criteria

The BCL' PQ] completed a review of the guidance given in the source documents andl has

- completed envirornmental pathway and dose analyses for residual soil radioactivity. f;liemdual
Radioactivity Conc en tlon criteria for soil and solid volumes to be used by the BCLDP are shown in
Table 1, "BCLDP ¢ aidelines for Residual Radloactmty Concentrations for Soxl" and Solid Volumes”.
Criteria for residual radloactlvxty concentrations in soil are defined in a number of references.

DOE Order 5400.5, Sectxon l‘V a.2 provides generic guidelines for residual/concentrations of Ra-226,
Ra-228, Th-230, and Th-232>, NRC Guidance has been received by the BCLDP as shown in Attach-
ment 1 which contains soil radxdacthty concentration guidelines for Co—60 Sr-90, Cs-137, Ra-226,
and Ra-228. Attachment 1 contains, ‘N\RC guidance for soil radloacnvxty concentration guidelines for
natural, enriched and depleted uranium, . Table 1 is a compilation of/ the soil residual radioactivity
concentration guidelines to be utilized by the BCLDP generated pnmanly from the various reference
documents mentioned in the above sentences; and from soil guu/l/elmes generated from computer
pathway analyses. ¥

RN 4 |
Table 1. BCLDP Guidelines for Residual Radioac\tivi,tj’r Concentrations for Soil and Solid Volumes

A
; ng Avenue West Jefferson
Predominant Concentratlon Concentration
Radionuclide Pathway (©Cilg) @Ci/g)
Natural Uranium Dust — 10\(‘-‘:%l‘ na®
Enriched Uranium Dust 300 T, 300
Depleted Uranium Dust 350 3 350
Ac227 7 Dust 90 19
Am-241 7 Dust na N 270
Am-243 #  Dust na Ny, 140
Ce-144 A Water na "\“\ 2,100
Cm-243 Vs Water na \, 0-79
Cm-244 7 Water na ' \
Co-60 Direct 32 \
Cs-134 Direct na
Cs-137 7 Direct 159 5@\ \
C-14 7 - Water 940 940\ \
Eu-152 7 Water na 390
Eu-154 Water na 260

7
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The BCLDP has completed a review of the guidance given in the source documents and has
completed environmental pathway and dose analyses for residual soil radioactivity. Residual
Radioactivity Concentration criteria for soil and solid volumes to be used by the BCLDP are shown in
Table 1, "BCLDP Guidelines for Residual Radioactivity Concentrations for Soil and Solid Volumes".
Criteriz for residual radioactivity concentrations in soil are defined in a oumber of references.

DQE Order 5400.5, Section IV.a.2 provides generic guidelines for residual concentrations:of Ra-226,
Ra-228, Th-230, and Th-232. NRC Guidance has been received by the BCLDP as shown in Attach--
ment 1 which contains soil radioactivity concentration guidelines for Co-60, Sr-90, Cs-137, Ra-226,
and Ra-228. Attachment 1 contains NRC guidance for soil radioactivity concentration guidelines for
natural, enriched and depleted uranium. Table ! is a compilation of the soil residual radicactivity
concentration guidelines to be utlized by the BCLDP generared primarily from the various reference
documents mentioned in the above sentences and from soil guidelines generated from computer

pathway analyses.

Table 1. BCLDP Guidelines for Residual Radioactivity Concentrations for Soil and Solid Volumes

King Avenue West Jefferson
Predominant Concentradon Concentration
Radionuclide Pathway ©eClg) @eCi/g)
Namral Uranium Dust 100 na®
Enriched Uranium Dust 30W 30
Depleted Uranium Dust 354 A 35
Ac-227 Dust 19¢} 19 N\
Am-241 Dust - oa A 30@- v o
Am-243 Dust na A9 30 @] Ond
Ce-144 Water na 2,100
Cm-243 Water na 0.79
Cm-244 Wate'r na 1.0
Co-60 Direct 8D g\
Cs-134 Direct na 33 .
Cs-137 Direct 15 15
C-14 Water 940 540
Eu-152 Water na 390
“Eu-154 Water na 260
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King Avenue West Jefferson
Predominant Concentration Concentration
Radionuclide Pathway @eCu/g) eCVg)
Eu-1535 Water na 1,900
Fe-55 Dust na . 2.7E+07
H-3 Water 41,000 38,000
I-129 Water na 13,
Mn-54 Direct na 61
Ni-59 Plant na 1.3E+Q7
Ni-63 Plant na 4 9E+06
Np-237 Water na 0.58
Pa-231 Water 18 18
Pb-210 Dust 140 na
Pu-238 Dust o2 20 25 8]
Pu-239 Dust na 2067 5 (”f)
Pu-240 Dust na 298 95 ()
Pu-241 Dust na 13,000 ;;@:r
Pu-242 - Dust na A0 26 T
Ra-226 Direct 512 na
Ra-228 Direct 59 na
Ru-106 Water na 130
Sb-125 Water na 1,100
Sm-151 Dust na 6,700
Sr-90 Plant 5 5
Th-228 Direct 29 na
Th-230 Dust Fo) na
Th-232 Dust 56 na
Table 1_ Notes and References
Notes: _

a.  Activity concenmratons above namural background concentrations. Where more than one
radionuclide is present, the sum of the ratios of the individual radionuclide
concenwations to their respective concentradon limits shall not exceed 1. B

b.  Indicates that this radionuclide is not expected to be found at the indicated site.

Field
C.hd.njs
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King Avenue - West Jefferson
Predominant Concentration Concentration
Radionuclide Pathway ®Ci/g) @Cijgy
>\ Eu-155 Water na 15500
Fe35 Dust na ATE+0T
B3 N Water 41,000 38,000
129 > Water na 13
Mn54 . Direct ma 61
Ni-59 \ Plant na 1.3E+07
Ni-63 ' Plant na 4.9E+06
Np-237 Water na . 0.58
Pa-231 S, Water 18 18
Pb-210 . Dust 140 na
Pu-238 “Dust "ma 320
Pu-239 Dust, na 250
Pu-240 Dust na 290
Pu-241 Dust ' na 13,000
Pu-242 Dust . |v na 310
Ra-226 Direct” RS na
Ra-228 Dlrect ""\A 5 na
Ru-106 Water “pa 180
Sb-125 - Water nay 1,100
Sm-151 " Dust na ™, 6,700
Sr-90 ’ Plant 59N 59
Th-228 Direct 29 na
Th-230 Dust 5% na
Th-232 Dust 5 N\ na
/
7 ’ Table 1 Notes and References
/
Notes: /

, radionuclide is present, the sum of the ratios of the individual radionuclide
concentrations to their respective concentration limits shall not exceed 1.

b. Indicates that this radionuclide is not expected to be found at the indicated site.
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c.  Concentrations for which no specific reference is cited have been derived from RESRAD
calculatigns. i
References: ‘ /

F
1. Options 1 and 2 -of the Branch Technical Position, "Disposal or Onsr;ejétorage of
Thorium or Uramum Wastes from Past Operations” (46 FR 52061,,Oetober 23, 1981).

2. NRC Memorandum, *Acceptable Cleanup Criteria and Practxces for Decontamination
and Decommissioning (License No. SNM-7)" dated April 17,/1992, to Harley L. Toy,
License Coordinator and"Manager, Nuclear Sciences, BatteHe Memorial Institute from
J.W.N. Hickey, Chief, Fuél Cycle Safety Branch, Division of Industrial and Medical
Nuclear Safety, Office of Nuclear Material Safety and afeguards.

3. DOE Order 5400.5, "Radlatxon Protectxon of the yublxc and the Environment".

The criteria in Table 1 are the maximum allowable concentréons of radioactive material above
background levels that may be left in soil and solid volumes that are released to the general public for
unrestricted use. The term "Unconditional Free Releasp is a generally accepted term in industry that
is used synonymously with this unrestricted use. It isthe policy of the BCLDP to aggressively apply
the principles of As Low As Reasonably Achievable (ALARA) to releases as discussed in the section
entitled "Radiological Release Logic for the BCLBP" on Page 11 of this document. The release
criteria stated in Table 1 shall be applied as an. upper limit of. radioactive volume contamination for
free release of soil and solid volumes by BCLDP Table 1 includes all isotopes and their predominant
exposure pathways which are expected to be ‘encountered by the-BCLDP at each remediation site. If
additional isotopes are encountered, an lSOtOplC release criteria whlch meets DOE and NRC
regulations will be determined and documented prior to performing remedlal actions.

DOE Order 5400.5 requires an envrronmental pathway analysis code to- be utilized for determining
applicable activity concentrations for isotopes when numerical concentration values are not defined
by the order (i.e., required for miclides other than Th-232, Th-230, Ra- 228 and Ra-226). RESRAD
is an acronym for the DOE’s Residual Radioactivity Materials computer program and this program
has environmental pathway modehng and dose assessment capabilities. Input parameters, such as an
acceptable public dose limit'and local hydrogeologic parameters, must be supplied to the code. The
code then derives assocxated soil radioactivity concentrations for a number of envxronmental pathways
(e.g., direct exposure, ground water transport, farming). The activity concentratxons generated by
RESRAD are based on a 100 mrem/yr effective dose equivalent (EDE) limit to a member of the
public and are al\ss/q .Computed using local hydrology and soil parameters. The concentratlons are also
derived based onthe most conservative pathway analysis used in the RESRAD code. Attachment 2
contains the complete output report generated by the RESRAD code for the assessment of the
BCLDP isotopes. The report includes all input data and parameters used to run the code.

The radionuclides anticipated from historical evidence and observed in various sample analyses vary
significantly between the King Avenue and West Jefferson sites. To accommodate the variety of
mixtures that will be encountered in remediation activities, RESRAD calculations have been
performed to obtain soil guidelines. The guidelines are maximum concentrations for the individual

p———
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c.  Concentrations for which no specific reference is cited have been derived from RESRAD
calculations.

References:

1. Options 1 and 2 of the Branch Technical Position, "Disposal or Onsite Sto'ragef of
Thorium or Uranium Wastes from Past Operations” (46 FR 52061, October 23, 1981).

2. NRC Memorandum, "Acceptable Cleanup Criteria and Pracrices for Decontamination
and Decommiscinrins (License No. SNM-7)" dated April 17, 1992, to Harley: L. Tov,

J.W.N. Hickey, Czi:* ~uel Cycle Safery Branch, Division of Industrial and-Medical
Nuclear Safery, Offizc of Nuclear Material Safety and Safeguards. .

3. DOE Order 5400.5, "Radiaton Protection of the Public and the Environment”.

d. NRC Poiicy and Guidene Direchive FC €3-23: Termumation of Byproduet | Sovrte, and
The critéria in Table 1 are the maximum allowable concentrations of radioactive material above Special
background levels that may be left in soil and solid volumes that are released to the general public fOr, pjyc e g
unrestricted use. The term "Unconditional Free Release” is a generally accepted term i industwy that m yep:, i
is used synonymously with this unrestricted use. It is the policy of the BCLDP to aggressively apply ; - Censes

the principles of As Low As Reasonably Achievable (ALARA) to releases as discussed in the section
entitled "Radiological Release Logic for the BCLDP" on Page 11 of this document. The release
criteria stated in Table 1 shall be applied as an upper limit of radioactive volume contaminarion for
free release of soil and solid volumes by BCLDP. Table I includes all isotopes and their predominant
exposure pathways which are expected to be encountered by the BCLDP at each remediadon site. If
additional isotopes are encountered, an isotopic release criteria which meets DOE and NRC
regulations will be determined and documented prior to performing remedial actions.

DOE Order 5400.5 requires an environmental pathway analysis code to be ugilized for determining
applicable activity concentrations for isotopes when numerical concentrarion values are not defined
by the order (i.e., required for nuclides other than Th-232, Th-230, Ra-228, and Ra-226). RESRAD
is an acronym for the DOE’s Residual Radioactivicy Materials computer program and this program
has environmental pathway modeling and dose assessment capabilities. Input parameters, such as an
acceptable public dose limit and local hydrogeologic paramerers, must be supplied to the code. The
code then derives associated soil radioactivity concentrations for a number of eavironmental pathways
(e.g., direct exposure, ground water tansport, farming). The actvicy concentrations generated by
RESRAD are based on a 100 mrem/yr effective dose equivalent (EDE) limit to a member of the
public and are aiso computed using local hydrology and soil parameters. The concentratons are also
derived based on the most conservarive pathway analysis used in the RESRAD code. Atrachment 2
contzins the complete output report generated by the RESRAD code for the assessment of the
BCLDP isotopes. The report includes all input dara and parameters used to run the code.

The radionuclides anticipated from historical evidence and observed in various sample analyses vary
significantly between the King Avenue and West Jefferson sites. To accommodate the variety of
mixtures that will be encountered in remediation activides, RESRAD calculations have been
performed to obtain soil guidelines. The guidelines are maximum coucengations for the individual

i

ey
License Coorcizamcr .. ‘anager, Nuclear Sciences, Battelle Memorial Instmte from (M AW
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radionuclides that may be present. These individual guidelines can be utilized to obtain guidelines for
any mixture if the amount of any isotope present is ratioed to its limit as a fraction and the summation
of the individual isotope fractions are less than unity (i.e., 1). The mixture sum is stated as the
condition:

Y cysG, < 1

where

C; = concentration of the i radionuclide (pCi/g), and
SG; = soil guideline of the i radionuclide (pCi/g).

The RESRAD radionuclide library contains principal radionuclides and associated radionuclides.
Associated radionuclides are decay products with half-lives less than six months and are assumed to
be in equilibrium with their principal radionuclide. The associated radionuclides are accounted for in
dose and soil guideline calculations by their inclusion in the dose conversion factors of their
respective principal radionuclides, i.e., they are not contained explicitly in the library. The principal
and associated radionuclides of the uranium and thorium series are given in Table 2.

King Avenue Radionuclides. The radionuclides found at the King Avenue site and their individual
RESRAD-derived soil guidelines are listed in Table 3. The individual soil guidelines in Table 3 are the
more restrictive values calculated for residual material deposited at the surface at a depth of 5 meters.
The soil guidelines in Table 3 are based on a water table depth of 45 feet, which was obtained from the
driller’s log for a well in the vicinity of Building 15. Direct exposure and dust inhalation pathways
dominate exposure pathways, so RESRAD default soil parameters were used. The entries in Table 3 are
sufficient to determine soil guidelines for thorium and the types of uranium handled at King Avenue:
natural, depleted, and enriched (un-irradiated). Other radionuclides can also be included in mixture
sums. Soil guidelines derived in this way for various uranium forms and natural thorium are given in
Table 4. Two properties of enriched and depleted uranium should be noted with respect to these soil
guidelines: '

1. Uranium is stripped of its decay products in both the conversion to uranium hexa-
fluoride — the feed material for the enrichment process and the production of metal and
oxides — and in the enrichment process itself. The one exception is U-234, which is
assumed to be in equilibrium with U-238 and to be enriched and depleted in the same
proportion as U-235.

2.  The longest possible time for decay product in-growth is about 50 years, since enriched and
depleted uranium did not exist in significant quantities prior to that time. This effectively
limits RESRAD principal decay products to U-234 for U-238 and Pa-231 (about 0.1% of
the parent activity) for U-235.
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Table 2. Principal and Associated Radionuclides
of the Uranium and Thorium Series in the RESRAD Library.

Principal Radionuclide

Associated Radionuclides

Uranium-238

Thorium-234

Protactinium-234

Uranium-234

Thorium-230

Radium-226

Thorium-232

Lead-214

Bismuth-214

Polonium-214

Lead-210

Bismuth-210

Polonium-210

Radium-228

Actinium-228

Thorium-228

Radium-224

Radon-220.

Polonium-216

Lead-212

Bismuth-212

Polonium-212

Uranium-235

Thallium-208

i

Thorium-231

Protactinium-231

Actinium-227

Thorium-227

Radium-223

Radon-219

Polonium-215

Lead-211

Bismuth-211

Thallium-207

—
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Table 3. RESRAD Derived Maximum Individual Nuclide Soil Guidelines (SG) for King Avenue

Cover Depth®, SG,
Nuclide Year® m pCi/g
Ac-227 0 0 19
C-14 4 0 940
Co-60 0 0 16
Cs-137 0 0 68
H-3 4 5 41,000
Pa-231 739 0 18
-Pb-210 0 0 140
Ra-226 0 0 24
Ra-228 3 0 31
Sr-90 0 0 2,400
Th-228 0 0 29
Th-230 11 0 470
Th-232 25 0 19
U-234 0 0 1,200
U-235 0 0 270
U-238 0 0 860

a. Year of maximum dose calculated by RESRAD.
b. Depth of a 100 m? by 15 cm contaminated zone.

The soil guidelines given in Table 4 for natural uranium and thorjum assume all decay products are in
equilibrium.

Table 4. RESRAD Determined Soil Guidelines (SG) for Uranium and Thorium
Derived From Individual Nuclide Mixture Sums for King Avenue

Nuclide Mixture SG,
pCil/g
Natural Urapium 17®
Enriched Uranium, 3% 180®)
Enriched Uranium, 93% 46©
Depleted Uranium 600
Natural Thorium 8.4
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a. Activity concentration of U-238. Assumes short- and long-lived daughters of
U-238 and U-235 are in equilibrium.

b. Activity concentration of U-238. Assumes short-lived daughters of U-238 and
U-235 are in equilibrium and U-234 is enriched by the same factor as U-235.

c. Activity concentration of U-235. Assumes short-lived daughters of U-238 and
U-235 are in equilibrium and U-234 is enriched by the same factor as U-235.

d.  Activity concentration of U-238. Assumes short-lived daughters of U-238 and
U-235 are in equilibrium, and U-234 and U-235 are depleted to 50% of their
proportions in natural uranium.

e. Activity concentration of Th-232. Assumes short- and long-lived daughters of
Th-232 are in equilibrium.

Wegt Jefferson Radionuclides, The radionuclides that might be found at the West Jefferson site are
given in Table 5. Unlike the King Avenue site where several distinct forms of uranium have been
used, irradiated enriched uranium is the principal form used at West Jefferson. Since a wide variety
of mixtures of spent fuel, fission products, and neutron activation products are possible, the
specification of generic soil guidelines is not feasible. Rather, it will be necessary to calculate
mixture sums based on the results of analyses and individual soil guidelines to determine guidelines
for specific situations.

Deposition coefficients based on laboratory measurements were used for americium and plutonium
nuclides; RESRAD default values were used for other nuclides. A water table depth of 25 feet was
used for the RESRAD calculations; this depth was obtained from driller’s logs for four test boreholes
drilled prior to the construction of the JN-1 storage pool. The soil guidelines given in Table 5 are the
more restrictive of values calculated for residual material for surface deposition at a depth of 5
meters.

External Gamma Radiation from Ground Surfaces

DOE Order 5400.5, Section IV-4.c and EPA Regulation 40 CFR 192 state that surface gamma
radiation levels from ground surfaces shall not exceed 20 uR/h. However, NRC Guidance received
by the BCLDP in Attachment 1 states gamma exposure rates at 1 meter above the ground surface
shall not exceed 5 uR/h above background. This more restrictive level was derived by the NRC to
keep remediated areas with full time occupancy (2000 hrs/yr) to exposures of less than or equal to
10 mrem per year.

This more restrictive criteria of 5 uR/hr at 1 meter above the ground will be utilized by the BCLDP
as an additional criteria for free release of material volumes for the release of ground, building, and
materials.
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Table 5. RESRAD Derived Maximum Individual Nuclide Soil Guidelines (SG) for West Jefferson
Cover Depth®, SG,
Nuclide Year® m pCi/g

Ac-227 0 0 19

Am-241 0 0 270

Am-243 0 0 140

Ce-144 0 0 2,100

Cm-243 1 5 0.79

Cm-244 1 5 1.0

Co-60 0 0 16

Cs-134 0 0 33

Cs-137 0 0 68

C-14 2 0 940

Eu-152 1 5 390

Eu-154 1 5. 260

Eu-155 1 5 1,900

Fe-55 0 0 2.7e+07

H-3 1 5 38,000

) 1129 3 0 13
' Mn-54 0 0 61
Ni-59 0 0 1.3e+07

Ni-63 0 0 4.9e+06

Np-237 2 0 0.58

Pa-231 411 0 18

Pu-238 0 0 320

Pu-239 0 0 290

Pu-240 0 0 290

Pu-241 11 0 13,000

Pu-242 0 0 310

Ru-106 1 5 180

Sb-125 1 5 1,100

Sm-151 2 0 6,700

Sr-90 0 0 2,400

U-233 0 0 1,200

U-234 0 0 1,200

U-235 0 0 270

U-236 0 0 1,300

U-238 0 0 860

! a. Year of maximum dose calculated by RESRAD.
b. Depth of a 100 m? by 15 cm contaminated zone.
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Solid Material Volumes

Soil criteria will be considered applicable for any solid material volumes that are being considered for
unconditional release by the BCLDP. This is considered to be a conservative approach since most
solid materials containing residual radioactivity such as concrete rubble or building debris will not
have the potential uses similar to those of soil (e.g., farming, top soil) and therefore are unlikely to
enter human ingestion pathways. '

Radioactivity Concentrations for Water and Bulk Liquid Releases

DOE Order 5400.5, Chapter 3 provides derived concentration guides for water releases based on a
public effective dose equivalent limit of 100 mrem/year. NRC guidance in the revised 10 CFR 20
also establishes a public dose limit of 100 mrem/yr. However, effluent concentrations for water listed
in 10CFR20, Appendix B, Table 2 are designed to a public effective dose limit of 50 mrem/yr. As a
result, water concentration values in 10CFR20, Appendix B, Table 2 are approximately 50% of the
concentration values listed in DOE Order 5400.5, Chapter 3, "Derived Concentration Guides for
Water.” Water releases will generally be to storm or sanitary sewer systems. Direct releases to
drinking water supplies such as injection to ground water or directly to other drinking water sources
are not planned by the BCLDP.

Examples of the difference in water concentration values for U-238 and Th-232 are demonstrated
below:

Nuclide 10CFR20 DOE Order 5400.5
Appendix B, Table 2 Chapter 3
(uCi/ml) (2Ci/ml)
" U-238 3E-7 6E-7
Th-232 3E-8 | 5E-8

Due to its NRC license, the BCLDP will comply with the more stringent water concentration guides
of 10CFR20, Appendix B, Table 2 for water released as effluents to the environment. An exception
will be for water released to sanitary sewers where the guidance of 10CFR20, Appendix B, Table 3
will apply and the guidance of 10CFR20.303 must be satisfied. In situations where more than one
radionuclide is present, the sum of the ratios of the individual radionuclide concentrations to their
respective concentration limits shall not exceed one. Bulk liquids other than water with detectable
radioactivity above background levels of the material will be managed appropriately by the BCLDP’s
Waste Management Group. Attachment 4 of this document is a table which shows the release criteria
for water, soil, and solids for each isotope éxpected to be encountered by the BCLDP.
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Radiological Release Logic for the BCLDP

Consistent with the requirements of DOE Order 5400.5, Section II.5, "Release of Property Having
Residual Radioactive Material,” and the DOE Radiological Control Manual, Section 422, "Release to
Uncontrolled Areas,” materials having activity concentrations in excess of applicable limits (Table 1
of this document and 10 CFR 20, Appendix B, Table 2) shall require decontamination and/or removal
and disposal as radioactive waste. Materials that do not have detectable contamination (i.e., above
the LLD) shall be released without any further assessment or evaluation. As required by DOE Order
.5400.5, Section I1.2.b, "ALARA Evaluations," formal ALARA evaluations and cost benefit analyses
shall be performed as part of Decontamination and Decommissioning Plans for facilities, buildings,
and large volumes of associated equipment and materials with residual radioactivity above the LLD
but below the limits presented. '

As dictated in DOE Order 5400.5, Section I.5.c.1-4, "Release of Materials and Equipment,"
individual items not addressed by specific Decontamination & Decommissioning plans with residual
radioactivity above the LLD but below applicable limits will also be subjected to an ALARA process
and assessed for potential decontamination activities prior to release by the BCLDP.- This ALARA
process consists of a field assessment by a trained evaluator (usually a Health Physics Supervisor)
prior to releasing any materials with detectable contamination below the limit. In addition, all
volumetric releases, solid or liquid, will be conducted using a permit approved by the Environment,
Safety and Health Manager. BCLDP Procedures HP-OP-011, "Release of Materials from
Radiologically Controlled Areas” and HP-OP-106, "Volumetric Releases and Permitting
Requirements" further define and establish requirements for the uncontrolled release of materials and
equipment from radiological areas. Figure 1 contains a flow chart which graphically depicts the
release logic utilized by the BCLDP. ‘

In summary, it is the practice of the BCLDP that all releases of materials and bulk liquids will meet
or be below the limits and criteria found in Table 1 of this document and 10 CFR 20, Appendix B,
Table 2. In addition, for materials with residual radioactivity below those in Table 1 but above the
LLD of radiation detection equipment, it is the practice of the BCLDP to use sound ALARA
principles and analyses to determine what, if any, decontamination actions are warranted prior to
release. It should be made clear this does not mean that all materials will be released at or near the
LLD since there may not be a reasonable ALARA basis to do so.

Natural and Electronic Background

The application of release criteria standards cannot be successfully applied without the understanding
of background. Two types of background exist: natural and electronic. Natural and electronic
background significantly impact the release criteria by the following:

® Natural background, by providing a quantity of radioactive material which is
available to be detected. " o
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® Electronic background, by influencing the least amount of radioactivity that can be
measured by a particular instrument.

It is necessary to distinguish the difference of the two types of background. Obviously, the term
background could apply to either. The following are the terms as accepted by industry practice.

Generic term - natural backeround, the amount of radioactive material that exists in a
substance, surface, or material as a result of nature. The quantity of natural background
is generally expressed in terms of picocuries/gram (pCi/g), femtocuries/liter (10-% Ci/l),
milligrams/milliliter (mg/ml), disintegrations per minute (dpm), or other suitable
combinations of activity or quantity per unit mass or area. Cosmic radiation is also
considered a part of natural background. Natural background is detectable and must be
accounted for when making activity determinations. For example, field beta/gamma
type instruments might have background that ranges from 100 to 500 counts/minute.
For a laboratory type alpha scintillation counter, the background might be 1 count per 2
minutes of counting time.

Generic term - electronic background, the amount of electronic 'signal produced by

electronic noise which results in a meter or scaler deflection. Instrument background is
generally expressed in counts per minute (cpm), picocuries/gram (pCi/g),
milligrams/liter (mg/l), or other suitable units. Electronic background (background) is
determined by measuring the signal output for a particular instrument when subjected to
an area or matrix that contains no radioactive material. '

Determining Background

Accurately determining both types of background must be accomplished before applying release
criteria. Two industry accepted practices exist for determining natural background in materials. The
first method is to accurately measure the naturally-occurring radioactivity in materials with the
appropriate analytical instrument. This is accomplished by collecting a clean sample of similar

* material from an uncontaminated source. An example of this type of natural background
determination is to measure the radioactivity in a piece of lumber from the hardware store or a quart
of motor oil from Wal-Mart®. The expected results for such an analysis would be 1 to 2 pCi/g in
wood for natural uranium and less than 0.1 pCi/l for mixed fission products in oil. This same
process can also be applied to chemical contaminates in various matrices.

The other type of material background analysis is a statistical procedure called Chavenet’s
Determination. This process requires making a large number of radiation measurements in a defined
area and then casting out the larger or smaller measured results which do not fit the criteria. The
average of the remaining results is considered to be background for the defined population.

Both of these techniques are applied for determination of natural background for the BCLDP.
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Instrumentation and Application

Release surveys will be performed using suitable instrumentation and industry standards. It should be
noted that the upper end of the release criteria defined in the applicable regulatory standards and
being applied to the BCLDP were developed in part based on the detection limitations of the field
instruments available at the time the standards were published. The BCLDP will utilize field
instruments, laboratory techniques, and survey techniques capable of achieving detection limits at or
below the upper bounds of the release criteria stated in Table 1. Current BCLDP laboratory analyses
techniques and instrumentation have detection limits lower than the concentration guidelines for the
most restrictive nuclides shown in Table 1. However, the BCLDP will not continue to upgrade with
state-of-the-art detection systems simply to drive the lower limit of detection (LLD) continually lower.
Materials with detectable radioactive contamination levels greater than the LLD but less than the
concentrations stated release criteria will be evaluated based upon ALARA analyses for
decontamination, disposal, or free release. Materials greater than the release criteria will be
decontaminated or disposed of as of radioactive waste.

Lower Limits of Detection

The lower limit of detection (LLD) as used in this technical basis document is the smallest amount of
sample activity that will yield a net count for which there is a 95% confidence level that the activity
is, in fact, present. The LLD is an a priori (before the fact) estimate of the capabilities of a given
detection system. The LLD does not depend on the sample activity but rather on the detection
capability of the detection process itself (i.e., detection efficiency and background count rate).

The formula for LLD is given below:

LLD = 3+ 4.65(S,) [See Equation 6, Attachment 3]
Eff (1) _
where .

Sy = standard deviation_of background or blank counts (C,) for a counting
time, defined as y C,

T = counting time for samples, background or blanks; in units of minutes
(m). All counting times are set equal.

Eff = counting efficiency in units of c/d; the number of counts (detections) per

the number of disintegrations from a calibration source.
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An excerpt from Brodsky’s and Gallaghar’s Paper, "Statistical Considerations in Practical
Contamination Monitoring" published in Radiation Protection Management, Volume 8, No. 4 is found
in Attachment 3. The paper discusses the derivation of the LLD formula and discusses Type I
(false detection) and Type II § (false non-detection) errors. For radioactivity measurements
performed by BCLDP, the LLD, as defined above, establishes a 5% chance of incorrectly detecting
activity when it is absent and a 95% confidence that activity will be detected when it is present.

Instrument Calibration

Field instruments and laboratory instruments shall be calibrated in accordance with ANSI N323,
"Radiation Protection Instrumentation Test and Calibration”. Instrument calibrations will be in
accordance with formal procedures including reference checks and documented maintenance
programs.

Quality

Instrument calibrations shall be performed with National Institute of Standards and Testing (NIST)
traceable standards. Reference checks shall be performed in accordance with formal BCLDP
procedures. Final release of buildings and grounds shall be verified by an Independent Verification
Contractor QIVC).

Release surveys will be performed or directed by technicians whose qualifications mest ANSI/ANS
3.1, "Selection, Qualification, and Training of Personnel for Nuclear Power Plants” and DOE
Order 5480.11, "Radiation Protection for Occupational Workers". Routine oversight of the release
program will be performed by a department of the BCLDP other than that of those performing the
release surveys.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON. D.C. 20555

-

i1 17 -
April 17, 1992 RECEIVED

APR 23 1992
MARLEY TOY

Docket No. 70-8

Mr. Harley L. Toy

License Coordinator and
Manager, Nuclear Services

Battelle Memorial Institute

505 King Avenue

Columbus, Ohio 43201-2693

Dear Mr. Toy:

RE: CURRENT NRC GUIDANCE, ACCEPTABLE tLEANUP CRITERIA AND PRACTICES FOR
DECONTAMINATION AND DECOMMISSIONING (LICENSE NO. SNM-7)

On January 24, 1992, we met with you at Nuclear Regulatory Commission
Headquarters to discuss Battelle Memorial Institute's (BMI) draft revision

of Certification of Financial Assurance for decontamination and decommissioning
(D&D). During this meeting we also described to you the current NRC guidance,
acceptable cleanup criteria and practices for D&D of the BMI facilities and
the need for BMI to agree in writing to the current NRC cleanup criteria

listed below.

Pending codification of radiological criteria for decommissioning, the NRC
will continue to use existing guidance, criteria and practices listed below to
determine whether sites have been sufficiently decontaminated so that they may
be released for unrestricted use, pursuant to the decommissioning rules in

10 CFR 30.36, 40.42, 50.82, 70.38, and 72.54. These cleanup criteria will be
applied on a site-specific basis with emphasis, when necessary, to ensure that
residual contamination levels are As Low As Is Reasonably Achievable (ALARA).

1. Options 1 and 2 of the Branch Technical Position "Disposal or Onsite
Storage of Thorium or Uranium Wastes from Past Operations® (46 FR 52061,

October 23, 1981).

2. "Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct,

Source, or Special Nuclear Material,” Policy and Guidance Directive
FC 83-23, Division of Industrial and Medical Nuclear Safety, August 1987.

3. "Termination of Operating Licenses for Nuclear Reactors,” Regulatory
Guide 1.86, June 1974, Table 1, for surface contamination of reactor
facility structures. Also Cobalt-60, Cesium=137, and.Europ1um-152 that

my exist in concrete, components, structures, and soil should be removed
such that the exposure rate is less than 5 microroentgen per hour above
natural background at 1 meter, with an -overall dose obaect1ye.of 10 @1111rem
per year (cf. Letter to Stanford University from James R. ﬂ111ef,_Ch1ef!
Standardization and Special Projects Branch, Division of Licensing, 0ffice
of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission, April 21,

1982, Docket Ne. 50-141, (Enclosure 1).
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4. The Environmental Protection Agency's (EPA's) "National Primary Drinking
Water Standards,” 40 CFR Part 141. In accordance with FC 83-23, the maximum
contaminant levels for radionuclides in public drinking water as established
by the EPA should be used as reference standards for protection of groundwater

and surface water resources.

5. The EPA's "Radiation Dose Guidelines for Protection Against
Transuranium Elements Present in the Environment as a Result of Unplanned
Contamination® (42 FR 60956; November 30, 1977). This document provides
guidelines for acceptable levels of transuranium elements in soil.

In addition to these criteria, guidelines, and standards, the NRC will continue
to use the additional guidelines listed in Table 1 on acceptable levels of con-
tamination in soil to be released for unrestricted use. -

Table 1. Additional Guidelines on Acceptable Levels of Contamination in Soil
To be Released for Unrestricted Use

. L, * Maximum Soil
Radionuciide Concantration
(in pCi/q)
Coba 1t-60° 5 8
Strnntium-ao 5
Cesium-137 15
Radium-2262 | 5
Radium-228 5

»* .
If only one radionuclide is present, then the maximum concentration is
the value listed in the table. However, if more than one radionuclide is

present, determine for each radionuclide the ratio between the measured
concentration in soil and the concentration listed in the table. The sum
of all such ratios may not exceed one (i.e., unity).

eMemorandum to W. E. Cline, Chief, Nuclear Materials Safety and

Safeguards Branch, NRC, Region II, from J. W. N. Hickey, Chief,

Operations Branch, Division of Fuel Cycle, Medical Academic, and
Commercial Use Safety: Evaluation of Acceptability of Proposed

Decommissioning Activities, May 6, 1987 (Enclosure 2).

'United Nuclear Corporation Resources Company, Approved Soil Decontamination
Criteria for the Decommissioning of the UNC Facility, Docket No. 70-820,

May 12, 1981.
& . . . 1
U.S. Environmental Protection Agency, Health and Environmenta
Protection Standards for Uranium and Thorium Mill Tailings, 40 CFR Part
192, Subparts B and E, July 1, 1991. - N

-
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Please respond back in writing your acceptance of these criteria or any
questions you may have regarding them within three weeks from receipt of this
letter. We want BMI to accept these criteria in writing because the Commission
will approve and support BMI's unrestricted release of its facilities which meet

these criteria.

If you have any questions or if we can be of additional assistance, please
contact Dr. Tin Mo of my staff at (301) 504-2570.

Sincerely,

L

J W. N. Rickey, Chief

Fuel Cycle Safety Branch

Division of Industrial and
Medical Nuclear Safety

Office of Nuclear Material Safety
and Safeguards

Enclosures: As stated

cc: DOr. Kenneth Brog, BMI .
Mr. Jefferson Neff, DOE, Columbus Field Office
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acket No. 30-141

Dr..Ro'land A. Finston, Director
Health Physics and Biosafety
S+anford University

67 Encina Hall
Stanford, California 94305

Dear Dr. Finston:

By letter dated March 17, 1981, we provided radiation criteria for release
_of the dismantled Stanford Research Reactor to unrestricted access. That -
criteria specified Reg. Guide 1.86 for surface contamination and S micro
Rem per, hour at one meter for reactor generated, gamma emitting {sotopes.

Since March 17, 1981, we have refined further our position with respect
+5 release criteria and have determined that radfation from gamma emitting
{sotopes is also acceptable if the potential exposure to individuals is
less than 10 mRem per year.with reasonable occupancy assumptions. If you
‘wish to justify gamma exposure rates from reacior generated isotopes that
_ are greater than 5 micro Rem per hour, you should show that reassnable
accupancy of that area would be sufficiently less than 2000 hours per year,

which wouid result in exposures of less than 10 mRem per year

Stdndardization and Spec'%a‘l
Projects Branch
Division of Licensing
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MEMORANDUM FOR: William E. Cline, Chief
Nuclear Materials Safety and Safequards Branch

Region II
FROM: John W. N. Hickey, Chief -
Operations Branch &
Division of Fuel Cycle, Medical, Academic and .-
Commercial Use Safety —
-

SUBJECT: EVALUATION OF ACCEPTABILITY OF PROPOSED
_DECDHHISSIONIHG ACTIVITIES

In your memorandum of April 16, 1987, you requested gquidance on the acceptable
concentration of Co-60 and Cs-137 in soil to allow the release of the Department
of the Army, Fort McClellan, Alabama, facility. The primary pathway for exposure
of individuals for these nuclides is by direct radiation. Therefore, the
determination of acceptability for surface contamination of ground areas should

be based on the following criteria:

External Radiation

. The gamma exposure at 1 meter above the ground surface shall not exceed
) 10 uR/h above background for an area of greater than 30 ft x 30 ft and
shall not exceed 20 uR/h above background for any discrete area (i.e4

less than 30 ft x 30 ft).

Concentration criteria have also peen developed for Co-60 and Cs-137 for
cituations in which subsurface contamination may be present, such as when
purials of material have been made. These criteria are as follows:

Concentration Limit Above Backqround (pCi/a)

Radionuclide
Co-60 8
Cs-137 . 15

Where more than one radionuclide is present, the sum of the ratios of the
individual radionuclide concentrations to their respective concentration

1imits shall not exceed 1.

u evaluate the adequacy of

I hope that this information 1is satisfactory as ¥o
you have further questions,

the Department of the Army's decommissioning. If
please feel free to contact me.

s
\., ~7 % . . -
i e et

g70618 4 John W. N. Hickey, Chief \
50072 - : .
3709.2‘_1C30 pDR Operations Branch
RE?.B:‘.BM‘O“ Division of Fuel Cycle, Medical,
ol ' Academic, and Comercia] Use Safety
Enclosures: .
1. Ltr to Mr. Rourk fm JLDascanio dtd 4/6/87. N Oﬁ‘ma\ CQY‘

2. Oraft ltr to Dept of Army and Memo to JPotter
fm JBXahle dtd 3/12/87.
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Site-Specific Paramater Summary
User Used by RESRAD Parameter
Menu Parameter Input Default (1f different from user input) Name
RO11 | Area of contaminated zone (m**2) 1.0006+02 | 1.000E+04 oo AREA
RO11 | Thickness of contaminated zone (m) 1.500e~01 | 1.000E+00 .- THICKO
RO11 | Length paraliel to aquifer flow (m) 1.000E+02 | 1.000E+02 .- LCZPAQ
RO11 | Basic radiation dose limit (mrem/yr) 1.000E+02 | 1.000E+02 —- BRLD
RO11 | Time since placement of material (yr) 0.000E+00 | 0.000E+00 e T1
R011 | Times for calculations (yr) 1.000E+00 | 1.000E+00 - TC( 2)
R011 | Times for calculations (yr) 3.000E+00 | 3.000E+00 .- ™®3
RO11 | Times for calculstions (yr) 1.000E+01 | 1.000E+01 .- (&
RO11 | Times for calculations (yr) 3.000E+01 | 3.000E+01 .- ()]
R011 | Times for calculations (yr) 1.000E+02 | 1.000E+02 e T¢ 6)
R011 | Times for catculations (yr) 3.000E+02 | 3.000E+02 - R { Qo]
R011 | Times for calculations (yr) 1.000E+03 | 1.000E+03 --- ™ 8)
RO11 | Times for calculations (yr) not used | 3.000E+03 -e~ )]
RO11 | Times for calculations (yr) not used 1.000E+04 -—- T€10)
RO12 | Initial principsl radionuclide (pCi/g): Ac-227 1.000E+01 | 0.000E+00 .- sC 1)
RO1Z | Initisl principsl radionuclide (pCi/g): C-14 1.000e+01 | 0.000E+00. - SC2)
RO12 | Initial principal radionuclide (pCi/g): Co-60 1.000E+01 | 0.0D0E+00 - S(H
R0O12 | Initial principal radionuclide (pCi/g): Cs-137 1.000E+01 | 0.000E+00 .-- S( &)
RO12 | Initisl principal redionuctide (pCi/g): H-3 1.000E+01 | G.000E+00 - S5
RO12 | Initial principal radionuctide (pCi/g): Pa-231 1.0005+01 | 0.000E+00 cna S¢ 6)
RO12 | Initisl principal radionuctide (pCi/g): PBb-210 1.000E+01 | 0.000E+00 o= (7
RO12 | Initial principal radionuclide (pCi/g): Ra-226 - | 1.000E+01 | 0.0008+00 - S 8
RO12 | Initisl principal radionuclide (pCi/g): Ra-228 1.0008+01 | 0.000E+Q0 --- SC 9
RO12 | Initial principal radionuciide (pCi/g): Sr-90 1.000E+01 | 0.000E+00 --- S(10)
RO12 | Initial principal radionuctide (pCi/g): Th-228 1.000E+01 | 0.000E+00 -——- S(11)
RO12 | Initial principal radionuclide (pCi/g): Th-230 1.000E+01 | 0.000E+00 .- $(12)
RO12 | Initial principal radionuclide (pCi/g): Th-232 1.000E+07 | 0.000E+00 - $C13)
R012 | Initial principal radionuclide (pCi/g): U-234 1.0008+01 | 0.000E+00 .-- $C14)
RO12 | Initial principal radionuclide (pCi/g): U-235 1.000E+01 | 0.000E+00 - S(15)
RO12 | Initial principal radionuclide (pCi/g): U-238 1.0008+01 | 0.000E+00 ces $€16)
RO12 | Concentration in groundwater (pCi/L): Ac-227 not used 0.000E+00 --- Wen
RO12 | Concentration in groundwater (pCi/L): C-14 not used 0.000E+00 .- W 2)
R012 | Concentration in groundwater (pCi/L): Co-60 not used 0.000E+00 .- we 3)
RO12 | Concentration in groundwater (pCi/L): Cs~137 not used 0.000E+00 ~-- W &)
R0O12 | Concentration in groundwater (pCi/L): H-3 not used 0.000E+00 ——- we S)
RO12 | Concentration in grouncduater (pCi/L): Pa-231 not used 0.000E+00 e W 6)
RO12 | Concentration in groundwater (pCi/L): Pb-210 not used. | 0.000E+00 - 'Iqg)
RO12 | Concentration in groundwater (pCi/L): Ra-226 not used 0.000E+00 --- ] 8)
RO12 | Concentration in groundwater (pCi/L): Ra-228 not used 0.000E+00 a--= w9
RO12 | Concentration in groundwater (pCi/L): Sr-90 not used 0.000E+00 cee W10
R012 | Concentration in groundwater (pCi/L): Th-228 not used 0.000E+G0 oae Ulahb]
- 012 | Concentration in groundwster (pCi/L): Th-230 not used 0.000E+00 - W(12)
W12 | Concentration in groundwater (pCi/L): Th-232 not used 0.0008+00 cee w13)
012 | Concentration in groundwater (pCi/l): U-234 not used 0.000E+00 .- W(14)
012 | Concentration in grounduater (pCi/L): U-235 not used 0.000E+00 o= N(15)
1012 | Concentration in groundwater (pCi/L): U-238 not used 0.000€+00 - e WC16)
013 | Cover depth (m) 0.000E+00 | 0.000E+00 .- COVERO
1013 | Density of cover material (g/cm**3) not used 1.600E+00 --- DENSCV
1013 | Cover depth erosion rate (m/yr) not used 1.000£-03 .ee vev
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Site-Specific Parameter Summary (continued) _
User Used by RESRAD Parameter
s Parsmeter Input Default (1f different from user input) Name
013 | Density of contaminated zone (g/cm**3) 1.600E+00 | 1.500E+00 .- DENSC2Z
R013 | Contaminated zone erosion rate (m/yr) 1.000E-03 | 1.000E-03 - vez
RO13 | Contaminated zone total porosity 4.000E-01 | 4.000E-01 ae- TPC2
"013 | Contaminated zone effective porosity 2.000E-01 | 2.000E-01 .o EPC2
013 | Contaminated zone hydraulic conductivi ty (m/yr) 5.5506+03 | 1.000E+01 --- KCC2Z
013 | Contaminated zone b parameter 4.050E+00 | 5.300E+00 .- 8cz
RO13 | Evapotranspiration coefficient 6.000E-01 | 6.000E-01 .- EVAPTR
R013 | Precipitation (m/yr) 1.000E+00 | 1.000E+00 -ee PRECIP
3 | Irrigation (m/yr) 0.000E+00 | 2.000E-01 .=- RI
313 | Irnigation mode overhead overhead .- IDITCH
RO13 | Runoff coefficient 2.000E-01 | 2.000E-01 .aa RUNOFF
RO13 | Watershed area for nearby stream or pond (m*+2) 1.000E+06 | 1.000E+06 .- WAREA
214 { Density of saturated zone (g/cm™*3) 1.600E+00 | 1.500E+00 --- DENSAQ
J14 | Saturated zone total porosity 4.000E-01 | 4.000E-01 -ea ™PSZ
RO4 | satursted zone effective porosity 2.000E-01 | 2.0008-01 .- EPS2
RO14 | Saturated zone hydrautic conductivity (m/yr) 5.550E+03 | 1.0008+02 e~ HCSZ
114 | Saturated zone hydraulic gradient 2.000E-02 | 2,000E-02 - HGWT
)14 | saturated zone b parameter 4.050E+00 | 5.300E+00 ~-- BSZ
RO | uater table drop rate (v/yr) 1.Q00E-03 | 1.000E-03 .- T
RO14 | Well pump intake depth (m below water table) 1.000E+01 | 1.000E+01 - DUIBWT
)14 | Model: Nondispersion (ND) or Mass-Balance (MB) ND ND - MODEL
N4 | Individual’s use of grounduater (m**3/yr) not used 1.500E+02 e 1.7
RO15 | Number of unsaturated zone strats 1 1 e NS
2N15 | Unsat. zone 1, thickness (m) 1.367e+01 | 4.000E+00 == H(T)
115 | unsat. zone 1, soil density (g/cm*"3) 1.600E+00 | 1.400E+00 == DENSUZ(1)
15 | Unsat. zone 1, total porosity 4.000E-01 | 4.000E-01 .- TPUZ(1)
RO1S | Unsat. zone 1, effective porosity 2.000E-01 | 2.000E-0% .- EPUZ(1)
W at. 2one 1, soil-specific b parameter 4.050E+00 | 5.300E+00 ave BUZ2(¢1)
' mt- zone 1, hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+02 .-- HOUZ(1)
-=.- | Distribution coefficients for Ac-227
1016 Contaminated zone (cm**3/g) 2.000e+01 | 2.000E+01 - DCACTC( 1)
nig Unsaturated zone 1 (cm**3/g) 2.000E+01 | 2.000E+01 .- DCACTUC 1,1)
16 Saturated zone (car*3/g) 2.000E+01 | 2.000E+01 ce- DCACTSC 1)
16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.632E-02 RLEACHC 1)
016 | Distribution coefficients for C-14
16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+00 .- DCACTEC 2)
16 Unsaturated zone 1 (cm*3/g) 0.000E+00 | 0.000E+00 - DCACTU( 2,1)
w16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 .- DCACTSC 2)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACH¢ 2)
16 | Distribution coefficients for Co-60
16 Contaminated zone (cm**3/q) 1.0008+03 | 1.000E+03 - DEACTC( 3)
016 Unsaturated zone 1 (cm**3/g) 1.000£+03 | 1.0008+03 - --- DCACTUC 3,1)
016 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+03 .- DCACTSC 3)
16 Leach rate (/yr) 0.000E+00 | 0.000E+0D 1.3336-03 RLEACH( 3)
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Site-Specific Parameter Summary (continued)

=

Leach rate (/yr)

User Used by RESRAD Parameter

Menu Parameter Input Default (1f different from user input) Name
RO16 | Distribution coefficients for Cs-137
R0O16 Contaminated zone (cm**3/9) 1.000E+03 | 1.000E+03 ce- DCACTC( &)
RO16 Unsaturated zone 1 (cm**3/9) 1.000E+03 | 1.000E+03 eee DCACTUC 4,1)
RO16 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+03 ene DCACTS( 4)
R016 Lesch rate (/yr) 0.000E+00 | 0.000E+00° 1.333e-03 RLEACH( 4)
R016 | Distribution coefficients for H-3
RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+Q0 .e- DCACTCC S)
RO16 Unsatursted zone 1 (em**3/9) 0.000E+Q0 | 0.000E+00 .- DCACTUC 5,1
RO16 Ssturated zone (cm**3/g) 0.0006+00 | 0.000€+00 o= DCACTSC 5)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.2856+01 RLEACH( 5)
RO16 | Distribution coefficients for Pa-231
RO16 Contaminated zone (cm*™*3/g) 5.000E+01 | 5.000E+01 - DCACTC( 6)
RO16 Unsaturated zone 1 (cm™**3/g) 5.000E+Q01 | 5.000E+01 - DCACTUC 6,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 .-- DCACTS( 6)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 2.661E-02 RLEACH( 6)
RO16 | Distribution coefficients for Pb-210
RO16 Contaminated zone (cm**3/g) 1.000E+02 | 1.000E+02 == DCACTCC 7)
RO16 Unsaturated zone 1 (cm*™3/g) 1.000E+02 | 1.000E+02 c-- OCACTU( 7, 1)
R016 Saturated zone (cm**3/g) 1.000E+02 | 1.000E+02 .- DEACTSC 7)
RrO16 Leach rate (/yr) ! 0.0008+00 | 0.000E+00 1.3326-02 RLEACHC 7)
R0O16 | Distribution coefficients for Ra-226
RO16 Contaminated zone (cm**3/g) 7.000E+01 | 7.000E+01 - DCACTC( 8)
RO16 Unsaturated zone 1 (cm**3/g) 7.000E+01 | 7.000E+01 .- DCACTU( 8,1)
R016 Saturated zone (em**3/g) 7.000E+01 | 7.000E+01 - DCACTS( 8)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.902E-02 RLEACH( 8)
RO16 | Distribution coefficients for Ra-228
R016 Contaminated zone (cm**3/g) 7.000E+01 | 7.000E+01 con DCACTCC 9)
RO16 Unsaturated zone 1 (cm*™™3/g) 7.000E+01 | 7.000E+01 o= DCACTUC 92, 1)
RC16 Saturated zone (cm**3/g) 7.000E+01 | 7.00DE+01 .-- DCACTSC 9)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 1.902E-02 RLEACHC 9)
RO16 | Distribution coefficients for Sr-90
RG16 Contaminated zone (cm**3/9) 3.000€+01 | 3.000E+01 .ee DCACTC(10)
RO6 Unsaturated zone 1 (cm**3/g) 3.000E+01 | 3.000E+01 cee DCACTUC10,1)
R016 Satursted zone (cm**3/g) 3.000E+01 | 3.000E+01 d DCACTS(10)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 4.429E-02 RLEACH(10)
R016 | Distribution coefficients for Th-228

- RO16 Contaminated zone (cm**3/g) 6.000E+04 | 6.000E+@4 - DCACTC(11)
R016 Unsaturated zone 1 (cm**3/g) 6.000E+04 | 6.000E+04 --- DCACTUC11, 1)
RO16 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 eee DCACTS(11)
RO16 0.000E+00 | 0.000E+00 2.2228-05 RLEACH(C11)

()
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Site-Specific Parameter Summary (continued)

e

s User Used by RESRAD Parameter
wenu Parsmeter Input Defautt | (If different from user input) Name
1016 | pDistribution coefficients for Th-230
RO16 Contaminated zone (cm™™3/9) 6.000E+04 | 6.000E+04 ena OCACTC(12)
RO16 Unssturated zone 1 (cm**3/g) 6.000E+04 | 6.000E+04 -e= DCACTUC12, 1)
016 Satursted zone (cm**3/g) 6.000E+04 | 6.000E+04 .e- DCACTS(12)
1016 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACHC12)
R016 | Distribution coefficients for Th-232
2016 Contaminated zone (cm**3/g) 6.000E+04 | 6.000E+04 .- DCACTC(13)
1016 Unsaturated zone 1 (cm**3/g) 6.000E+04 | 6.000E+04 e DCACTU(13, 1)
016 Satursted zone (cm**3/g) 6.000E+04 | 6.000E+04 cme DCACTS(13)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222€-05 RLEACH(13)
1016 | Distribution coefficients for U-234
016 Contaminated zone (cm**3/g) S.000E+01 | 5.000E+01% - DCACTC(14)
<016 Unsaturated zone 1 (cm**3/g) 5.000E+01 | S5.000E+01 cee DCACTU(14,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 --- DCACTS(14)
°016 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(14)
016 | Distribution coefficients for U-235
RO16 Contaminated zone (cm**3/g) 5.000E+01 | S5.000E+01 - DCACTCC1S)
RO16 Unsaturated zone 1 (cm**3/g) S.000E+01 | 5.000E+01 --- DCACTU(1S, 1)
816 Saturated zone (cm*™*3/g) 5.000E+01 | S5.000E+01 .= DCACTS(15)
016 Leach rate (/yr) ' 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(1S)
R0O16 | Distribution coefficients for U-238
=016 Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 - DCACTC(16)
016 Unsatursted zone 1 (cm**3/g) 5.000E+01 | 5.000E+01% —-- OCACTU(16,1)
016 Saturated zone (cm™*3/g) 5.000E+01 | 5.000E+01 “-- DCACTS(16)
RO16 | Lesch rate (/yr) 0.000E+00 { 0.000E+00 2.661E-02 RLEACH(C16)
Inhalstion rate (m**3/yr) 8.400E+03 | B8.400E+03 s INHALR
" | Mass loading for inhalation (g/m**3) 2.000E-04 | 2.000E-04 c-e MLINK
x017 | Dilution tength for airborne dust, inhalation (m){ 3.000E+00 | 3.000E+00 - LM
RO17 | Occupancy factor, imhatation 5.000E-01 | 4.500E-01 .e- FO3
~017 | Occupancy and shielding factor, external gamma 6.000E-01 | 6.000E-01 .- FO1
017 | Shape factor, external gamma 1.0008+00 | 1.000E+00 .-~ FS1
017 | Fractions of snnular aress within AREA: i
RO17 Outer anmular radius (m) = /(1/7) not used 1.000E+00 .- FRACAC 1)
RO17 Outer anmular radius (m) = /(10/7) not used 1.000E+00 -ee FRACAC 2)
017 Outer annular radius (m) = /(20/7) not used 1.000E+00 -e- FRACAC 3)
017 Outer annulsr radius (m) = /(50/7) not used 1.000E+00 ) FRACAC &)
RO17 Outer annular radius (m) = /(100/7) not used 1.000£+00 .- FRACA( 5)
RO17 Outer anrwular radius (m) = ¢/ (200/7) not used 1.000E+00 .- FRACA( 6)
017 Outer annular radius (m) = /(500/7) not used 1.000E+00 e=e FRACAC 7)
017 Outer annwuiar radius (m) = /1000/7) not used 1.000E+00 .- FRACA( 8)
017 Outer annular radius (m) = /(5000/7) not used 1.000E+00 .- FRACAC 9)
RO17 Outer annular radius (m) = ¥ (1.E+04/7) not used 1.000E+00 .- FRACAC10)
0017 Outer snnular radius (m) = ¢ (1.E+05/7) not used 0.000E+00 o~ FRACA(11)
017 OQuter annular radius (m) = ¢ (1.E+06/7) not used 0.000E+00 - FRACAC12)
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Site-Specific Parameter Summary {(continued) -
User Used by RESRAD Parameter
Menu Parameter Input Default (1f different from user input) Name
R018 | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 --- DIET(1)
R018 | Leafy vegetable consumption (kg/yr) 1.400E+01 | 1.400E+01 .- DIET(2)
RO18 | Milk consumption (L/yr) 9.200E+01 | 9.200E+01 .- DIET(3)
R018 | Meat and poultry consumption (kg/yr) 6.300E+01 | 6.300E+01 e DIET(4)
RO18 | Fish consumption (kg/yr) 5.400E+00 | 5.400E+00 .- DIET(S)
RO18 | Other seafood consumption (kg/yr) 9.000E-01 | 9.000E-01 ce- DIET(6)
R0O18 | Soil ingestion rate (g9/yr) 3.650E+01 | 0.000E+00 - SoIL
RO18 | Orinking water intake (L/yr) 4.100E+02 | 4.100E+02 ae- oul
R0O18 | Fraction of drinking water from site 1.000E+Q0 | 1.000E+00 .- Fou
RO19 | Livestock fodder intake for meat (kg/day) 6.800E+01 | 6.800E+01 .-- LF1IS
RO19 | Livestock fodder intake for milk (kg/day) $5.500E+01 | 5.500e+01 eee LF16
RO19 | Livestock water intake for meat (L/day) 5.000E+01 | 5.000E+01 - LuIS
RO19 | Livestock water intake for milk (L/day) 1.600E+02 | 1.600E+02 .- LWI6
RO19 | Mass loading for foliar deposition (g/m**3) 1.000E-04 | 1,000E-04 --- MLFD
RO19 | Depth of soil mixing tayer (m) 1.500E-01 | 1.500E-01 .- DM
RO19 | Depth of roots (m) 9.000E-01 | 9.000E-01 .- DROOT
2019 | Drinking water fraction from ground water 1.000E+00 | 1.000E+00 .- FGWOU
19 | Livestock water fraction from ground water 1.000E+00 | 1.000E+00Q ~e- FGULY
3019 | Irrigation fraction from ground water 1.000E+00 | 1.000E+Q0 cee FGUIR
Total porosity of the cover material not used 4 .000E-01 .e- TPCV
Total porosity of the building foundation 1.000E-01 | 1.000E-01 ee- TPFL
Volumetric water content of the cover material not used 5.000E-02 --- PH20CV
Volumetric water content of the foundation 1.000E-02 | 1.000E-02 .- PH20FL
Diffusion coefficient for radon gas (m/sec):
in cover material not used 2.000€E-06 .e- DIFCV
in foundation material 2.000E-08 | 2.000E-08 .e= DIFFL
in contaminated zone soil 2.0006-06 | 2.000E-06 .ee DIFCZ
1021 | Radon vertical dimension of mixing (m) 2.000E+00 | 2.000E+00 cee KMIX
1021 | Average annual wind speed (m/sec) 2.000E+00 | 2.000E+00 .- WIND
1021 { Average building air exchange rate (1/hr) 1.000E+00 | 1.000E+00 “ee REXG
1021 | Height of the building (room) (m) 2.500E+00 | 2.500E+00 “e= HRM
1021 | Building interior area factor 1.000E+00 | 1.000E+00 .- FAL
1021 | 8ulk density of building foundation (g/cm™*3) 2.4008+00 | 2.400E+00 .=- DENSFL
1021 | Thickness of building foundation (m) 1.5008-01 | 1.500E-01 .- FLOOR
021 | Building depth below ground surface (m) 1.000E+00 | 1.000E+00 —-- DMFL
021 | Fraction of time spent indoors 5.000E-01 | 5.000E-01 —e- FIND
1021 | Fraction of time spent outdoors (on site) 2.500£-01 | 2.500E-01 - FOTD
WG21 | Emanating power of RN~222 gas 2.000E-01 | 2.000E-01 .- EMANA(C1)
1021 | Emanating power of Rn-220 gas 1.000E-01 | 1.000E-01 —-- EMANA(2)
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Summary : King Averue -- all nuclides -- no cover
Flle 2 C3\RESRAD4\KA\ALLNUCS .KA
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g _
. Area: 100.00 square meters Ac-227 1.000E+01
Thickness: 0.15 meters c-14 1.000€+01
Cover Depth: 0.00 meters Co-60 1.000E+01
Cs-137 1.000E+01
H-3 - 1.000E+01

Pa-231 1.000E+01
Pp-210 1.000E+01
Ra-226 1.000E+01
Ra-228 1.000E+01
Sr-90 1.000E+01
Th-228 1.000E+01
Th-230 1.000E+01
Th-232 1.000E+01
u-234 1.000E+01
U-235 1.000E+01
u-238 1.000E+01

Total Dose TDOSE(t), mrem/yr
_ Basic Radiation Dose Limit = 100 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 2.643E+02 2.500E+02 2.252E+02° 1.673E+02 1.027E+02 3.432E+01 0.000E+00 4.054E-06
M(t): 2.643E+00 2.500E+00 2.2526+00 1.673E+00 1.0276+00 3.432E-01 0.000E+00 4.054E-08

Maximum TDOSE(t): 2.643E+02 mrem/yr at t = 0.000E+Q0 years
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summary : King Avenue -- all nuclides -~ no cover
Flle ¢ C:\RESRAD4\KA\ALLNUCS.KA
. Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
) As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years _——
' Water Independent Pathways
Ground Dust Radon Plant Meat Milk Soil
xadio-

Nuclide mremyyr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract.
:-227 8.198E+00 0.0310 4.329E+01 0.1438 0.000E+00 0.0000 5.509€-01 0.0021 7.0486-03 0.0000 4.162E-06 0.0000 4.106E-01 0.0016
-14 0.000E+00 0.0000 1.357E-05 0.0000 0.000E+00 G.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 5.749£-05 0.0000

Co-60  6.244E+01 0.2363 9.492E-04 0.0000 0.000E+00 0.0000 3.556E-03 0.0000 8.848E-06 0.0000 5.225E-06 0.0000 7.117E-04 0.0000

Cs-137 1.464E+01 0.0554 2.068E-04 0.0000 0.000E+00 0.0000 1.474E-03 0.0000 1.142E-04 0.0000 2.248E-05 0.0000 1.369E-03 0.0000
-3 0.000E+00 0.0000 4.071E-07 0.0000 0.000E+00 0.0000 3.002E-08 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 1.725E-06 0.0000
1-231 6.592E-01 0.0025 8.400E+00 0.0318 0.000E+00 0.0000 4.040E-01 0.0015 5.168E-03 0.0000 3.052E-06 0.0000 3.011E-01 0.0011

ro-210 1.393E-02 0.0001 1.357E-01 0.0005 0.000E+00 0.0000 6.509E+00 0.0250 1.513E-02 0.0001 1.925£-04 0.0000 1.834E-01 0.0007

Ra-226 4.168E+01 0.1577 5.105E-02 0.0002 1.463E-01 0.0006 2.285E-02 0.0001 5.957E-05 0.0000 1.421E-05 0.0000 3.011E-02 0.0001

©-228 2.232E+01 0.0844 2.9086-02 0.0001 0.000E+00 0.0000 2.493E-02 0.0001 6.499E-05 0.0000 1.551€-05 0.0000 3.285E-02 0.000%
*-90  0.000E+00 0.0000 8.400E-03 0.0000 0.000E+00 0.0000 4.041E-01 0.0015 3.001E-04 0.0000 1.772E-03 0.0000 3.832E-03 0.0000
1-228 3.222e+01 0.1219 2.003E+00 0.0076 4.802E-01 0.0018 4.503E-02 0.0002 5.800£-04 0.0000 3.425E-07 0.0000 2.053E-02 0.0001

Th-230 6.392E-03 0.0000 2.068E+00 0.0078 0.000E+00 0.0000 3.253E-02 0.0001 4.099E-04 0.0000 2.420E-07 0.0000 1.451E-02 0.0001

Th-232 3.851€-03 0.0000 1.034E+01 0.0391 0.000E+Q0 0.0000 1.719E-01 0.0007 2.165E-03 0.0000 1.279E-06 0.0000 7.S545E-02 0.0003
236 4.403e-03 0.0000 8.400E-01 0.0032 0.000E+00 0.0000 9.549E-03 0.0000 1.222E-04 0.0000 1.732E-05 0.0000 7.118E-03 0.0000
235  2.909£+00 0.0110 7.754E-01 0.0029 0.000E+00 0.0000 9.182E-03 0.0000 1.175E-04 0.0000 1.665E-05 0.0000 6.844E-03 0.0000

4-238  3.656E-01 0.0014 7.754E-01 0.0029 0.000E+00 0.0000 9.182E-03 0.0000 1.175E-04 0.0000 1.665E-05 0.0000 6.844E-03 0.0000

“wal  1.855E+02 0.7018 0.2600 6.464E-01 0.0024 8.301E+90 0.0314 3.241E-02 0.0001 2.082E-03 0.0000 1.097E+00 0.0041

6.872E+01
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t a 0.000E+00 years

Water Dependent Pathways

Water Fish Radon

Ptant

Meat

Milk

All Pathways*

Radio-
Nuclide mrem/yr fract. mrem/yr fract. wmrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr

fract.

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
c-14 0.000E+00 0.0000 0.000E+00 0.0000 G.000E+0Q 0.0000
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
H-3 0.000E+00 0.0000 0.0QOE+00 0.0000 O0.000E+00 0.0000
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 @.000E+00 0.0000
Th-230 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 G.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 0.0000
U-238 0.000E+00 0.0000 G.000E+00 0.0000 O0.000E+00 0.0000

0.000E+00 0.0000
0.000e+00 0.0000
0.000g+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+0C 0.0000

5.2646E+01
7.106E-05
6.245E+01
1.465E+01

0.1985
0.0000
0.2363
0.0554

2.162E-06 0.0000

9.769€+00
6.959E+00
4.1956+01
2.240E+01
4.204E-01
3.477E+01
2.122E+00
1.059e+01
8.6126-01
3.701E+00
1.157E+00

0.0370
0.0263
0.1588
0.0848
0.0016
0.1316
0.0080
0.0401
0.0033
0.0140
0.0D44

TJotal 0Q.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000
*Sum of all water independent and dependent pathways.

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

2.643E+02

1.0000
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Dust
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1.000E+00 years

Meat

nuclides (i) and Pathways (p)

Mitk

Sail

xadio-
Nuclide mreavyr

fract.

mrem/yr fract.

mren/yr fract.

mrem/yr fract.

mrem/yr ffact.

mrem/yr fract.

mrem/yr fract.

€-227 7.41T7E+00
-4 0.000E+00
Co-60  5.453E+01
Cs-137  1.4268+01
-3 0.000E+00
2-231 8.8596-01
rb-210 1.331E-02
Ra-226 4.077E+01
"a-228 2.843E+01%
r-90  0.000E+00
h-228 2.Z35e+01
Th-230 2.4226-02
'h-232  3,0988+00
~234  4.285E-03
-2335  2.831E+00
~238  3.552E-01

0.0297
0.0000
0.2181
0.0570
0.0000
0.0035
0.0001
0.1631
0.1137
0.0000
0.089
0.0001
0.0124
0.0000
0.0113
0.0014

3.898E+01 0.1559
3.539€-11 0.0000
8.4308-04 0.0000
2.005€-04 0.0000
1.004€-12 0.0000
9.414E+00 0.0377
1.289E-01 0.0005
5.3796-02 0.0002
5.873E-01 0.0023
7.793-03 0.0000
1.385E400 0.0055
2.054E+00 0.0082
1.031E+01 0.0412
8.125€-01 0.0032
7.502E-01 0.0030
7.500E-01 0.0030

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.620E-01 0.0006
1.357-01 0.0005
0.000E+00 0.0000
3.342E-01 0.0013
7.086E-05 0.0000
8.881E-03 0.0000
3.171E-10 0.0000
0.000E+00 0.0000
2.982E-16 0.0000

4.960E-01 0.0020
0.000E+00 0.0000
3.093e-03 0.0000
1.429€-03 0.0000
7.403E-14 0.0000
4.072e-01 0.0016
6.280E+00 0.0251
2.199E-01 0.0009
3.446E-02 0.0001
3.767e-01 0.0015
3.183e-02 0.0001
3.236E-02 0.0001
1.743E-01 0.0007
9.236E-03 0.0000
8.889E-03 0.0000
8.881E-03 0.0000

6.346E-03 0.0000
0.000E+00 0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
@.0000
0.0000
0.0000
0.0000

3.748€-06 0.0000
0.000E+00 0.0000
4.545E-06 0.0000
2.179E-05 0.0000
0.000E+00 0.0000
3.076E-06 0.0000
1.829€-04 0.0000
1.960E-05 0.0000
-350E-05 0.0000
-644E-03 0.0000
-3686-07 0.0000
-47TE-07 0.0000
.007e-06 0.0000
-6756-05 0.0000
1.610e-05 0.0000
1.610E-05 0.0000

1
1
2
2
3
1

3.697€-01 0.0015°
1.499E-10 0.0000
6.191E-04 0.0000
1.327e-03 0.0000
4.253E-12 0.0000
3.0356-01 0.0012
1.743E-01 0.0007
3.482E-02 0.0001
3.415E-02 0.0001
3.555€-03 0.0000
1.420E-02 0.0001
1.443E-02 0.0001
8.018E-02 0.0003
6.884E-03 0.0000
6.626E-03 0.0000
6.620E-03 0.0000

stal  1.750E+02

0.6998

6.523E+01 0.2609

6.408E-01 0.0026

8.085E+00 0.0323

3.136E-02 0.0001

1.946E-03 0.0000

1.051E+00 0.0042
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Total Dose Contributions TDOSE(i,b,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+00 years

Water Dependent Pathways

Water Fish Radon

Plant

Meat

Milk

All Pathways*

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr

fract.

orenv/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227 0.000E+00 0.0000 0.000E+C0 0.0000 0.000E+00
c-14 0.000E+00 0.0000 0.000E+00 G.0000 0.000E+00
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+Q0
H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Pa-251 0.000E+00 0.0000 0.000E+00 0.0000 0.0O0E+00
Pb-210 0.000E+0Q0 0.000C 0.000E+00 0.0000 0.000E+C0
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.00QE+00
Th-228 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+0D
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
U-234  0.000E+00 0.0000 G.000E+00 0.0000 0.000E+00
U-235  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
U-238  0.000E+00 0.0000 0.000E+00 0.0000 O0.0COE+Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.Q00E+00 0.0000
0.00DE+00 0.0000
0.000E+Q0 0.0000
0.000E+00 9.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.060E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

4.72TE+01 0.18M1
1.853E-10 0.0000
5.454E+01 0.2181
1.426E+01 0.0571
5.331E-12 0.0000
1.102E+01 0.0441
6.612E+00 0.0264
4.124E+01 0.1649
2.922E+01 0.1169
3.900E-01 0.0016
2.411E+01 0.0964
2.125E+00 0.0085
1.367E+01 0.0547
8.330E-01 0.0033
3.596E+00 0.0144
1.121E+00 0.0045

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
*Sum of all water independent and dependent pathuays.

0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

2.500E+02 1.0000
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Flle ¢ C:\RESRAD4\KA\ALLNUCS.KA
Total Dose Contributions TDOSE(i,p,t) for Individuat Radionuclides (i) and Pathways (p)
. As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years =
’ J
Water Independent Pathways
Ground Dust Radon Plant Meat Milk Soi [
Radio-

Nuclide mrem/yr fract.

mrem/yr fract.

mren/yr fract.

mrem/yr fract.

mren/yr fract.

mrea/yr fract.

mrem/yr fract.

\c-227 6.070E+00 0.0270
-4 0.000E+00 0.0000
Co-60  4.159E+01 0.1847
Cs-137 1.353E+01 0.0601
-3 0.000E+00 0.0000
'‘a-231  1.253E+00 0.0056
“b-210  1.215€-02 0.0001
Ra-226 3.899E+01 0.1731
Ra-228 3.121E+01 0.1386
ir-90  0.000E+00 0.0000
h-228 1.0758+01 0.0477
Th-230 5.856E-02 0.0003
Th-232  1.0426+01 0.0463
-234  4.058E-03 0.0000
=235  2.480E+00 0.0119
--238  3.353E-01 0.0015

-160E+01 0.1403
.407E-22 0.0000
.377E-04 0.0000
0.0000
0.0000
0.0487
0.0005
0.0003
0.0046
0.0000
0.0029
0.0090
0.0461
0.0034
0.0031
0.0031

6.620E-01
2.026E+00
1.038E+01
7.501E-01
7.022&-01
7.0166-01

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.5378-01 0.0007
2.505€-01 0.0011
0.000E+00 0.0000
1.619€-01 0.0007
2.057e-04 0.0000
5.847E-02 0.0003
2.7328-09 0.0000
0.000E+00 0.0000
7.663E-15 0.0000

4.021E-01 0.0018
0.000E+00 0.0000
2.3406-03 0.0000
1.343€-03 0.0000
4.501E-25 0.0000
4.084E-01 0.0018

8.332£-03 0.0000
8.308£-03 0.0000

5.144E-03 0.0000
0.000E+00 0.0000
5.821E-06 0.0000
1.040E-04 0.0000
0.000E+00 0.0000
5.225E-03 0.0000
1.384E-02 0.0001
1.395E-03 0.0000
3.385E-04 0.0000
2.396E-04 0.0000
1.917e-04 0.0000
4.026E-04 0.0000
2.210E-03 0.0000
1.105e-04 0.0000
1.066E-04 0.0000
1.063E-04 0.0000

3.038E-06 0.0000
0.000E+00 0.0000
3.438E-06 0.0000
2.048E-05 0.0000
0.0008+00 0.0000
3.086€-06 0.0000
1.651E-04 0.0000
2.913€-05 0.0000
1.0186-05 0.0000
1.415E-03 0.0000
1.132€-07 0.0000
2.655€-07 0.0000
5.778E-06 0.0000
1.567€-05 0.0000
1.506€-05 0.0000
1.506€-05 0.0000

2.997E-01 0.0013°
1.020E-21 0.0000
4.683E-04 0.0000
1.247E-03 0.0000
2.586E-23 0.0000

_o-u:d&-u
LT

&

n

o

:

o

(=]

[=]

-

. 192E-

Total 1.569E+02 0.4967

5.903E+01 0.2621

6.249E-01 0.0028

7.671E+00 0.0341

2.942E-02 0.0001

1.701€-03 0.0000

0 b?ou-
N
-
-
T
a8
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Total Dose Contributions TDOSE{i,p,t) for Individual Radionuciides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3,000E+00 years

Water

Fish

Water Dependent Pathways

Radon

Plant

Meat

Milk

All Pathuays*

sren/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mren/yr fract.

mrea/yr fract.

mrem/yr fract.

Ac-227
c-14
Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Ra-228
$r-90
Th-228
Th-230
Th-232
u-234
u-235
u-238

0.000E+00 0.0000
0.000E+00 0.0000
0.0C0E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000e+00 9.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+C0 0.0000

3.838E+01 0.1706
1.261E-21 0.0000
4.160E+01 0.1847
1.353E+01 0.0601
3.241E-23 0.0000
1.294E+01 0.0575
5.9698+00 0.0265
3.982E+01 0.1768
3.2586401 0.1446
3.356E-01 0.0015
1.160E+01 0.0515
2.132E+00 0.0095
2.113e+01 0.0938
7.793E-01 0.0035
3.396E+00 0.0151
1.051€+00 0.0047

Total

*Sum of

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+Q0 0.0000

all water independent and dependent pathways.

0.000E+00 0.0000

0.000E+Q0 0.0000

0.000E+00 0.0000

2.252E+02- 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
"As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soil

dadio-
Nuclide mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

arem/yr fract.

mrem/yr fract.

mrem/yr fract.

mren/yr fract.

c-227
-14

3.007e+00
0.000E+00
Co-60  1.609€+01
Cs-137  1.122e+01
-3 0.000€+00
a-231 1.896E+00
rb-210 8.825&-03
Ra-226 3.333e+01
“2-228 1.45BE+01
r-90  0.000E+00
"-228 8.300E-01
Th-230 1.657E-01
Th-232 3,056E+01
-84  3.3576-03
-2335  2.210E+00
u-238  2,736E-01

0.0180
0.0000
0.0962
0.0671
0.0000
0.0113
0.0001
0.1992
0.091
0.0000
0.0050
0.0010
0.1826
0.0000
0.0132
0.0016

1.513e+01 0,0905
0.000E+00 0.0000
2.396E-04 0.0000
1.513e-04 0.0000
0.000E+00 0.0000
1.306E+01 0.0781
8.124E-02 0.0005
6.790E-02 0.0004
6.796E-01 0.0041
3.958E-03 0.0000
4.990E-02 0.0003
1.930E+G0 0.0115
1.065E+01 0.0637
6.010E-01 0.0036
5.567E-01 0.0033
5.546E-01 0.0033

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.279E-01 0.0008
1.728E-01 0.0010
0.000E+00 0.0000
1.282E-02 0.0001
6.114E-04 0.0000
2.543E-01 0.0015
2.601E-08 0.0000
0.000E+00 0.0000
2.384E-13 0.0000

1.926€-01 0.0012
0.000E+00 0.0000
8.793e-04 0.0000
1.079€-03 0.0000
0.000E+00 0.0000
3.786€-01 0.0023
3.957E+00 0.0237
1.415E+00 0.0085
2.124E-02 0.0001
1.913E-01 0.0011
1.147E-03 0.0000

2.463E-03 0.0000
0.000E+00 0.0000
2.188-06 0.0000
-357E-05 0.0000
.000E+00 0.0000
.844E-03 0.0000
-659E-03 0.0001
-456E-03 0.0000
.099E-04 0.0000

orO>

05 0.0000
.402E-05 0.0000

ummmya--mu
[

1.455E-06 0.0000
0.000E+00 0.0000
1.292E-06 0.0000
1.645E-05 0.0000
0.000E+00 0.0000
2.861E-06 0.0000
1.152E-04 0.0000
5.161E-05 0.0000
3.707e-06 0.0000
8.350E-04 0.0000
8.533E-09 0.0000
3.762E-07 0.0000
1.076E-05 0.0000
1.238E-05 0.0000
1.191E-05 0.0000
1.191E-05 0.0000

1.435E-01 0.0009
0.000E+00 0.0000
1.760E-04 0.0000
1.002E-03 0.0000
0.000E+00 0.0000
2.8228-01 0.0017
1.098E-01 0.0007
6.190E-02 0.0004
1.451E-02 0.0001
1.806E-03 0.0000
5.115E-04 0.0000
1.374E-02 0.0001
1.016€-01 0.0006
5.092E-03 0.0000
4.948€-03 0.0000
4.895E-03 0.0000

Tatal  1.162E+02

0.6944

4.337€+01 0.2592

5.6B4E-01 0.0034

2.387e-02 0.0001

1.075E-03 0.0000

7.457E-01 0.0045
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pethways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water

Fish

Water Dependent Pathways

Radon

Plant

Meat

Milk

All Pathways*

Nuclide mrem/yr fract.

mrea/yr fract.

mrem/yr

fract.

mrem/yr fract.

mren/yr

fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
" Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Ra-228
sr-90
Th-228
Th-230
Th-232
u-234
u-235
u-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000g+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

1.848E+01 0.1104
0.000E+Q0 0.0000
1.610E+01 0.0962
1.123E+01 0.0671
0.000E+00 0.0000
1.5628+01 0.0934
4.167€+00 0.0249
3.501E+01 0.2092
1.746E+01 0.1044
1.981€-01 0.0012
8.944E-01 0.0053
2.144E+00 0.0128
4.17TE+01 0.2497
6.163E-01 0.0037
2.779e+00 0.0166
8.398E-01 0.0050

Tatal

*Sum of

0.000€+00 G.0000

0.000E+00 0.0000

0.000&+00

all water independent and dependent pathways.

0.0000

0.000E+Q0 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

1.673E+Q2 1.0000
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Flle ¢ C:\RESRAD4G\KA\ALLNUCS .KA
| Total Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and Pathways (p) B
) As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years "
Water Independent Pathways
Ground Dust Radon Plant Heat Milk Sail

Radio-
Nuclide mresv/yr fract. mrem/yr fract. mrem/yr fract. amrem/yr fract. arem/yr fract. mren/yr fract. mrem/yr fract.
€-227 3.996E-01 0.0039 1.819E+00 0.0177 0.000E+00 0.0000 2.31SE-02 0.0002 2.961E-04 0.0000 1.749€-07 0.0000 1.725E-02 0.0002
=14 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.0DOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60  1.055E+00 0.0103 1.442E-05 0.0000 0.000E+00 0.0000 5.2896-05 0.0000 1.314E-07 0.0000 7.772E-08 0.0000 1.059E-05 0.0000
Cs-137 6.514E+00 0.0634 7.978E-05 0.0000 0.000E+00 0.0000 S.485E-04 0.0000 4.405E-05 0.0000 8.572E-06 0.0000 5.281E-04 0.0000
-3 0.000E+00 0.0000 0©.000E+00 0.0000 ©.0DOE+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 G8.0000
3-231 1.622E+00 0.0158 9.153E+00 0.0891 0.000E+00 0.0000 2.234E-01 0.0022 2.858E-03 0.0000 1.688E-06 0.0000 1.665E-01 0.0016
Pb-210 3.512E-03 0.0000 2.865E-02 0.0003 0.000E+00 0.0000 1.395E+00 0.0135 3.407e-03 0.0000 4.064E-05 0.0000 3.873E-02 0.0004.
Ra-226 2.1028+01 0.2047 6.254E-02 0.0006 7.441E-02 0.0007 1.947E+00 0.0190 4.753E-03 0.0000 6.274E-05 0.0000 6.718E-02 0.0007
2-228 1.018E+00 0.0099 4.011E-02 0.0006 1.191E-02 0.0001 1.219E-03 0.0000 1.Z31E-05 0.0000 1.964E-07 0.0000 8.092E-04 0.0000
=-90 . 0.000E+00 0.0000 8.544E-04 0.0000 0.000E+00 0.0000 4.179E-02 0.0004 3.088E-05 0.0000 1.824E-04 0.0000 3.944E-04 0.0000
-1-228 5.430E-04 0.0000 3.047E-05 0.0000 9.131E-06 0.0000 7.003E-07 0.0000 8.824E-09 0.0000 5.211E-12 0.0000 3.124E-07 0.0000
Th-230 3.770E-01 0.0037 1.653E+00 0.0161 1.313E-03 0.0000 4.3728-02 0.0004 3.709E-04 0.0000 8.163E-07 0.0000 1.232£-02 0.0001
Th-232 4.123E+01 0.4015 9.634E+00 0.0938 4.041E-01 0.0039 1.853E-01 0.0018 2.164E-03 0.0000 1.180E-05 0.0000 9.744E-02 0.0009
‘236 1,969€-03 0.0000 3.027E-01 0.0029 1.498E-07 0.0000 3.444E-03 0.0000 4.405E-05 0.0000 6.234E-06 0.0000 2.565E-03 0.0000
‘235 1.267E+00 0.0123 2.837e-0%1 0.0028 0.000E+00 0.0000 3.431E-03 0.0000 4.390E-05 0.0000 5.996E-06 0.0000 2.557€-03 0.0000
J-238  1.514E-01 0.0015 2.7926-01 0.0027 3.881E-12 0.0000 3.306E-03 0.0000 4.230E-05 0.0000 5.995E-06 0.0000 2.464E-03 0.0000
stal  7.467E+01 0.7270 2.3265#0‘1 0.2264 4.918E-01 0.0048 3.872E+00 0.0377 1.407€-02 0.0001 3.274E-04 0.0000 4.087E-01 0.0040
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Total Dose Contributions TDOSE(i,p,%) for Individual Radionuclides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 3.0006+01 years

Water Dependent Pathways

Water

Fish

Radon

Plant

Meat

Milk

All Pathways*

mrem/yr fract.

mrenvyr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrea/yr fract.

Ac-227
c-14
Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Ra-228
Sr-90
Th-228
Th-230
Th-232
u-234
y-235
u-238

0.000+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

- 0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0C0E+0C 0.0000

0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.06000
0.000E+0C 0.0000
0.0006+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0030
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

2.259e+00 0.0220
0.000E+00 0.0000
1.055€+00 0.0103
6.515E+00 0.0634
0.000E+00 0.0000
1.1178+01 0.1087
1.470E+00 0.0143
2.318E+01 0.2257
1.072E+00 0.0104
4.326E-02 0.0004
S.836E-04 0.0000
2.088E+00 0.0203
5.156E+01 0.5020
3.108E-01 0.0030
1.557e+00 0.0152
4.354E-01 0.0042

Total

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

*Sum of all water independent and dependent pathuays.

0.000E+00 0.000C

0.000E+00 0.0000

0.000E+00 0.0000

1.027e+02- 1.0000
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Summary : King Avenue -~ sl muclides
Flle 3 C:\RESRAD4\KA\ALLNUCS.KA
\ Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
} As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years -
Water Independent Pathways
Ground Dust Radon Ptant Meat Milk Soi l

Radie- .

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. wrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
\¢-227 2.562E-04 0.0000 7.831E-04 0.0000 0.000E+00 0.0000 9.965E-06 0.0000 1.275E-07 0.0000 7.5298-11 0.0000 7.427e-06 0.0000
o-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000
Co-60 5.611E-05 0.0000 5.500E-10 0.0000 0.000E+00 0.0000 2.018E-09 0.0000 5.021E-12 0.0000 2.965E-12 0.0000 &4.039E-10 0.0000
7s-137 7.226E-01 0.0211 6.063E-06 0.0000 0.000E+00 0.0000 4.322E-05 0.0000 3.348£-06 0.0000 6.5918-07 0.0000 4.014E-05 0.0000
-3 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+0C 0.0000 0.COUE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
'2-231 1.7338-01 0.0050 6.431E-01 0.0187 0.00CE+Q0 0.0000 1.509E-02 0.0004 1.930E-04 0.0000 1.140E-07 0.0000 1.125E-02 0.0003
Pb-210 1.084E-04 0.0000 5.334E-04 0.0000 0.080E+00 0.0000 2.598E-02 0.0008 6.342E-05 0.0000 7.567-07 0.0000 7.210E-04 0.0000
Ra-226 3.077e+00 0.0897 9.823E-03 0.0003 7.977E-03 0.0002 3.611E-01 0.0105 8.816E-04 0.0000 1.116E-05 0.0000 1.142E-02 0.0003
1a-228 3.255E-05 0.0000 9.706E-07 0.0000 6.904E-07 0.0000 2.948:-08 0.0000 2.978E-10 0.0000 4.748E-12 0.0000 1.957E-08 0.0000
ir-90  0.000E+00 0.0000 3.009E-06 0.0000 O0.000E+00 0.0000 1.454E-04 0.0000 1.075E-07 0.0000 6&.347e-07 0.0000 1.373E-06 0.0000
¢h-228 2.828E-15 0.0000 1.226E-16 0.0000 8.798E-17 0.0000 2.817€-18 0.0000 3.549E-20 0.0000 2.094E-23 0.0000 1.256E-18 0.0000
Th-230 4.147E-01 0.0121 6.879E-01 0.0200 1.043E-03 0.0000 3.484E-02 0.0011 1.9986-04 0.0000 9.245E-07 0.0000 5.731E-03 0.0002
Th-232 2.334E+01 0.4801 4.022E+00 0.1172 4.130E-01 0.0120 7.754E-02 0.0023 9.054E-04 0.0000 4.978E-06 0.0000 4.083E-02 0.0012
=234 3.313E-04 0.0000 1.977E-02 0.0006 2.764E-07 0.0000 2.317E-04 0.0000 2.902E-06 0.0000 &.034E-07 0.0000 1.674E-04 0.0000
=235  1.434E-01 0.0042 1.929E-02 0.0006 0.000E+00 0.0000 2.441E-04 0.0000 3.123E-06 0.0000 3.880E-07 0.0000 1.819E-04 0.0000
U-238  1.418e-02 0.0004 1.806E-02 0.0005 1.900E-11 0.0000 2.139€-04 0.0000 2.737E-06 0.0000 3.879E-07 0.0000 1.S94E-04 0.0000
otal 2.789E+01 0.8125 5.4226+00 0.1580 4.220E-01 0.0123 S.174E-01 0.0151 2.256E-03 0.0001 2.041E-05 0.0000 7.0S1E-02 0.0021
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Summary : King Averwe -- all nuclides -- no cover
Flle ¢ C:\RESRAD4\KAVALLNUCS.KA
Total Dose Contributions TDOSE(i,p,t) for Individusl Radicnuclides (i) and Pathways (p) _
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years BE S
~ Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frsct. mrem/yr fract. mrem/yr fract.

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 G.000E+00 0.0000 0.000£+00 0.0000 1.057€-03 0.0000
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.411E-05 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.227E-01 0.0211
#-3 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.0GOE+00 0.0000 0.000E+00 0.0000 0.CO00E+00 0.0000 0.000E+00 0.0000
Pa-231 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.430E-01 0.0246
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+G0 0.0000 O.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.741E-02 0.0008
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.448E+00 0.1010
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 O.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.426E-05 0.0000
Sr-90  0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+QC 0.0000 1.506E~04 0.0000
Th-228 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.043E-15 0.0000
Th-230 - 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.145E+00 0.0334
Th-232 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 2.790E+01 0.8128
u-234  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.0S1E-02 0.0006
U-235  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 1.531E-01 0.0043
U-238  0.000E+00 0.0000 0.00DE+00 0.0000 0.000E+0C G.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00DE+00 0.0000 3.262E-02 0.0010

Total  0.000E+G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 G.000E+00 0.0000 0.000E+00 0.0000 3.432E+01 1.0000
*Sum of all water independent and c‘!ependent pathways.

R
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Total Dose Contributions TDOSE(i,p,t) for Individusl Radionuclides (i) snd Pathways {(p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soil

Radio-
Nuclide mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

arem/yr fract.

Ac-227 0.000E+00
€C-14  0.000E+00
Co-60  0.000E+00
Cs-137 0.000E+00
#-3 0.000E+00
®a-231 0.000E+00
Pb-210 0.000E+00
Ra-226 0.000E+00
Ra-228 0.000E+0C
Sr-90  0.0002+Q0
Th-228 0.000E+00
Th-230 0.000E+00
Th-232 0.000E+00
-234  0.000E+00
J-235  0.000E+00
u-238  0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
6.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0038
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+0Q 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0010
0.000E+00 0.0010
0.000£+00 0.0010
0.000E+00 0.0010
0.000E+00 0.0000
0.000£+00 1.0000
0.000E+00 1.0000
0.000E+00 0.9300
0.000E+00 0.9600
0.000E+00 0.0000
0.000E+00 1.0000
0.000E+00 1.0000
0.000E+0C 0.0000
0.000e+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.2582
0.000E+00 0.0079
6.000E+00 0.0000
0.000E+0025.2973
0.000E+QQ* swwew
0.000E+QQ=wvewae
0.000E+0017.1147
0.000E+0037.5080
0.000E+00 0.0000

0.000&+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.1480
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0033
0.000E+00 0.0000
0.000E+00 0.0534
0.000E+00 0.0406
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.1275
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.2830
0.000E+00 C.0119
0.000E+Q0 0.3030

“otal  0.000E+0D

0.000E+00 0.0000

0.000£+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000€+00 0.0000



Resicual Radioactivity Program, Version 4.008
King Avenwe -- all nuclides

Sumary
Flle

Radio-
Nucl ide
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Water

Fish

== N0 cover

01/727/93 11:31

Water Dependent Pathways

Radon

Plant

Page 22

Meat

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 yesrs

Milk

All Pathways*

mrem/yr fract.

mrem/yr

fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr

frace.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Co-60
Cs-137
K-3
Pa-231
Pb-210
Ra-226
Ra-228
Sr-90
Th-228
Th-230
Th-232
u-234
y-235
u-238

0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.2480
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0C0E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0510
0.2480
0.3550
0.0114
0.0311
0.0000
0.0000
0.0000
0.0000
0.0751
0.0000
0.0000
0.0999

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00QE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0004
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

6.0000
0.0000
0.0000
0.0408
0.0016
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000e+00 0.0019
0.000E+00 0.0000
0.000E+00 0.0001
0.000E+00 0.0013
0.000E+00 0.0000
0.000E+00 0.0005
0.000E+00 0.0000
0.000E+00 0.0002
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

*Sum of

0.000£+00 0.000C

0.000E+00

0.0000

0.000E+00

all water independent and &ependent pathuays.

0.0000

0.000E+00 0.0000

0.000E+00

0.0000

0.000e+00 0.0000

0.000E+00 0.0000



Residual Radiosctivity Progrsm, Version 4.00§
King Avenue -- all nuclides

Sutmary
Flle

Radio-
Nuclide

; C:\RESRAD4\KA\ALLNUCS.KA

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Ground

Dust

01/27/93

== Nno cover

Water Independent Pathways

Radon

1:31

Plant

Page &3

Meat

Pathways (p)

Milk

Soil

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

Ac-227
2-14
Co-60
Cs-137
+-3
3a-231
Pb-210
Ra-226
Ra-228
sr-90
rh-228
Th-230
Th-232
=234
1-235
u-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q00 0.0000
0.000E+00 0.0000

0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0Q0 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000g+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.000C
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&E+00 0.0000
0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000&E+00
0.000€E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
6.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 §.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

‘otat

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

0.000E+Q0 0.0000

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 '0.0000



Residus! Radicactivity Program, Version 4.005
: King Avenue -- all nuclides

Summary
Flle

Radio-
Nucl ide

C: \RESRAD4\KA\ALLNUCS .KA

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathusys (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

Water

Fish

01/27/93

== NO cover

Radon

11:31

Plant

Page 24

Meat

Mtk

All Pathways*

mrem/yr fract.

asrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Co-60
Cs-137
-3
Pa-231
Pb-210
Ra-226
Ra-228
Sr-90
Th-228
Th-230
Th-232
u-234
u-235
u-238

5.684E-20 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.954E-06 0.9753
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
8.177e-08 0.0202
6.000E+Q0 0.0000

2.488e-22 0.0000
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.731E-08 0.0043
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+0Q 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.580E-10 0.0001
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000

0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

1.092E-23
0.000E+00
0.000E+00
0.000E+00
0.000E+00
7.594E-10
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.571E-11
0.000E+00

0.0000

0.0000

0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

2.551E-26 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.774E-12 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.670E-14 0.0000
0.0008+00 0.0000

0.0000
0.0000
0.0000
6.0000
0.0000
0.9797
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

5.710E-20
0.000E+00
0.000E+00
0.000E+00
0.000E+00
3.972E-06
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+0C 0.0000
8.214E-08 0.0203
0.000E+00 0.0000

Total

*Sum of

4.036E-06 0.9955

1.767€-08 0.0044

0.000E+00 0.0000

all water independent and dependent pathuays.

0.000E+Q0 0.0000

7.751€-10

0.0002

1.811E-12 0.0000

4.054E-06 1.0000
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Sutmary : King Avenue -- all nuclides -- no cover
Flle ¢ C2\RESRAD4\KA\ALLNUCS.XA

T Dose/Source Ratios Summed Over All Pathways, (mrem/yr)/(pCi/g)
i ide

1) t= 0.000E+00 1.0008+00 3.000E+00 1.000E+01 ~3.000E+01 1.000E+02 3.000E+02 1.000E+03

Ac-227 5.246E+00 4.727E+00 3.838E+00 1.848E+00 2.259E-01 1.057E-04 O0.000E+00 5.710E-21

c-14 7.106E-06 1.853E-11 1.261€-22 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Co-60 6.245E+00 5.454E+00 4.160E+00 1.610E+Q0 1.0556-01 5.511E-06 0.000E+00 0.000E+00
2s-137 1.465E+00 1.426E+00 1.353E+00 1.123E+00 &.5156-01 7.227E-02 0.000E+Q0  0.000E+00
+-3 2.162E-07 5.331E-13 3.241E-26 0.000E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
2a-231 9.769€-01 1.1026+00 1.294E+00 1.562E+00 1.117E+00 8.430E-02 0.000E+00 3.972E-07

Pb-210 6.959E-01 6.612E-01 5.969E-01 4.167E-01 1.470E-01 2.741E-03 0.000E+00  O.000E+00
Ra-226 4.1958+00 4.124E+00 3.982E+00 3.501E+00 2.318E+00 3.448E-01 0.000E+00 0.000E+00

1a-228 2.240E+00 2.922E+00 3.25BE+00 1.746E+00 1.072E-01 3.426E-06 0.000E+0C  0.000E+Q0
ir-90 4.204E-02 3.900E-02 3.356E-02 1.981E-02 4.326E-03 1.506E-05 0.000E+00 0.000E+00
Th-228 3477400 2.411E+00 1.160E+00 B.944E-02 5.836E-05 3.043E-16 0.000E+00 0.000E+Q0
Th-230 2.122E-01 2.125E-01 2.132E-01 2.144E-01 2.088E-01 1.144E-01 0.000E+00  0.000E+00
Th-232 1.059E+00 1.367€+00 2.113E+00 4.177E+00 5.156E+00 2.790E+00 0.000E+00 0.000E+00
1-234 8.6126-02 8.330E-02 7.793E-02 6.163E-02 3.108E-02 2.051E-03 0.000E+00 0.000E+0D
J-235 3.701E-01 3.596E-01 3.396E-01 2.779E-01 1.557€-01 1.431E-02 0.000E+00 8.214E-09
U-238 1.1S7E-01 1.121E-01 1.051E-01 8.398E-02 4.364E-02 3.2628-03 0.000E+00 0.000E+00

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem/yr

uclide '
(i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000+02 1.000E+03
4c-227 1.906E+01  2.116E+01  2.606E+01 5.412E+01 4.426E+02  9.483E+05 ¥7.264E+13 *7.204E+13
-14 1.407E+Q7 *4.454E+12 *4.454E+12 4 .454E+12 *4.454E+12 *4,.454E+12 *4.454E+12 *4.454E+12
0-60 1.601E+01  1.834E+01  2.404E+01  6.213E+01 9.477E+02 1.7B2E+07 *1.131E+15 *1.131E+15
Cs-137 6.827E+01  7.010E+01 7.392E+01 8.907E+01 1.5356+02 1.3B4E+03 *B.652E+13 +B.652E+13
K" 4.626E+08  1.B76E+14 *9.610E+15 *9.610E+15 *9_.6106+15 *9.410E+15 *9.610E+15 +9.610E+15
_ ) 1.024E+02 9.078E+01  7.726E+01  6.402E+01 B.954E+01 1.1BSE+03 *4.716E+10 2.5185+08
¥ 1.437E+02  1.512E+02 1.675E+02 2.400E+02 6.803E+02 3.64BE+04 *7.631E+13 *7.631E+13
b odb 2.3B4E+01  2.425E+01 2.511E+01 2.B57E+01 4. 314E+01 2.883E+02 *9.882E+11 9, 882E+11
Ra-228 4.464E+01  3.422E+01 3.070E+01 5.726E+01 9.330E+02 2.919E+07 *2.721E+14 +*2.721E+14
°r-90 . 2.379E+03  2.564E+03  2.9B0E+03  5.049E+03  2.312E+04  6.642E+06 *1.380E+14 w1.380E+14
1-228 2.B76E+0T1 4. 14TE+01  B.621E+01  1.11BE+03  1.714E+06 *B.192E+14 *8.192E+14 +B.192E+14
1-230 4.T14E+02 4.70SE+02 4.691E+02 4.665E+02 4. 7B9E+02 8,722E+02 *2.018E+10 *2.018E+10
Th-232 9.440E+01  7.314E+01  4.734E+01 2.394E+01  1.940E+01 3.585E401 *1.092E+05 *1.092E+05
u-234 1.161E+03  1.200E+03  1.2B3E+03 1.622E+03 3.218E+03  4.876E+404 *6.233E+09 *6.233E+09
-235 2.702E+02 2.7B1E+02 2.944E+02 3.599E+02 6.425E+02 6.132E+03 *2.160E+06 *2.160E+06
-238 8.642E+02 8.922E+02 9.511E+02 1.191E+03 2.291E+03 3.066E+04 *3.3606+05 *3.360E+05

*At specific activity limit



Residual Radicactivity Program, Version 4.008
== no cover

Summary
Flle

t King Avenue -- all nuclides

C:\RESRAD4\KA\ALLNUCS .KA

01/27/93 11:31

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline

and at tmex = time of maximum total dose = 0.000E+Q0 years

Page 26

Nuclide Initial tmin OSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmeax)
(i) pCi/g (years) (pCi/g) (pCi/g)
Ac-227 1.000E+01 0.000E+00 5.246E+00 1.906E+01 S5.246E+00 1.906E+01
c-14 1.000E+01 3.727 £ 0.001 1.060E-01 9.430E+02 7.106E-06 1.407E+07
Co-60  1.000E+01 0.000E+00 6.2456+00 1.601E+01 6.245E+00 1.501E+01
Cs-137 1.000E+01 0.000E+00 1.465E+00 6.827E+01 1.465E8+00 &.827E+01
H-3 1.000E+01 3.727 z 0.001 2.264E-03 4.41TE+04 2.162E-07 4.626E+08
Pa-231 1.000E+01 738.7 £ 0.2 S.570E+00 1.795E+01 9.7698-01 1.024E+02
Pb-210 1.000E+01 0.000E+00 6.959E-01 1.437E+02 6.9596-01 1.437E+02
Ra-226 1.000E+01 0.000E+00 4. 195E+00 2.3B4E+01 4.1956+00 2.3B4E+01
Ra-228 1.000E+01 2.7215 ¢ 0.0008 3.264E+00 3.064E+01 2.240E+00 4.484E+01
Sr-90  1.000E+01 0.000E+00 4.204E-02 2.379E+03 4.204E-02 2.379E+03
Th-228 1.000E+01 0.000E+Q0 3.47TE+00 2.876E+01 3.477E+00 2.876E+01
Th-230 1.000E+01 11.356 2 0.003 2.144E-01 4.664E+02 2.122E-01 4.714E+02
Th-232 1.000E+01 25.190 = 0.008 5.193E+00 1.926E+01 1.059E+00 9.440E+01
u-234 1.000E+01 0.000E+Q0 8.6126-02 1.161E+03 B8.412E-02 1.161E+03
U-235 1.000E+01 0.000E+Q0 3.701E-01 2.702E+02 3.701E-01 2.702E+02
U-238  1.000E+0Y 0.000E+00 1.157E-01 B.642E+02 1.157e-01 B8.5642E+02
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Summary : King Avernue -- all nuclides <-- 5 m cover File: 5.xA
Site-Specific Perameter Summary
T User Used by RESRAD Parameter
) parameter Input Default (1f different from user input) Name~
RO11 | Area of contaminated zone (m**2) 1.000e+02 | 1.000E+04 .- AREA
RO11 | Thickness of contaminated zone (m) 1.500E-01 | 1.000E+00 cee THICKO
RO11 | Length parallel to aquifer flow (m) 1.000E+02 | 1.000E+02 .- LCZPAQ
RO11 | Basic radiation dose Limit (mrem/yr) 1.000E+02 | 1.000E+02 -- BRLD
R0O11 | Time since placement of material (yr) 0.000E+00 | 0.000E+00 —ee Tt
RO11 | Times for calculations (yr) 1.000€+00 { 1.000E+00 .- ¢ 2
2011 | Times for calculations (yr) 3.000E+00 | 3.000E+00 --- T3
RO11 | Times for calculations (yr) 1.000E+01 | 1.000E+01 .- T¢ 4)
R011 | Times for calculations (yr) 3.000E+01 | 3.000E+01 -ee S
011 | Times for calculations (yr) 1.0008+02 | 1.000E+02 --- T¢ 6)
011 | Times for calculations (yr) 3.000E+02 | 3.000E+02 —e- KN
R011 | Times for calculations (yr) 1.000E+03 | 1.000E+03 .- T 8)
RO11 | Times for calculations (yr) not used 3.000E+03 .e- (L))
011 | Times for calculations (yr) not used 1.000E+04 .- T(10)
1012 | Imitial principal radionuclide (pCi/g): Ac-227 1.000E+01 | 0.000E+00 aae SC 1)
RO12 | Initial principal radionuclide (pCi/g): C-14 1.000E+01 | 0.000E+00 --- s¢ 2)
R012 | Initial principal radionuclide (pCi/g): Co-60 1.000E+01 | 0.000€+00 .- SCY
1012 | Initial principal radionuclide (pCi/g): Cs-137 1.000E+01 | 0.000E+00 eea SC &)
012 | Initial principal radionuclide (pCi/g): H-3 1.000E+01 | 0.000E+Q0 .- SC5)
RO12 | Initisl principal radionuclide (pCi/g): Pe-231 1.000E+01 | 0.000E+00 .-- S¢ 6)
RO12 | Initial principsl radionuclide (pCi/g): Pb-210 1.000E+01 | 0.000E+00 --- St
1012 { Initial principal radionuclide (pCi/g): Ra-226 1.000E+01 | 0.000E+00 ~ee S¢ 8)
012 | Initial principatl radionuclide (pCi/g): Ra-228 1.000E+01 | 0.000E+00 --- sC9
<012 | Initial principal radionuclide (pCi/g): Sr-90 1.000E+01 | 0.000E+00 ae- $¢10)
RO12 | Initial principal radionuclide (pCi/g): Th-228 1.000E+01 | 0.000E+00 vee SC11)
2012 | Initial principal radionuclide (pCi/g): Th-230 1.000E+01 | 0.000E+00 .e- $C12)
012 | Initial principal radionuclide (pCi/g): Th-232 1.000E+01 | 0.000E+Q0 --- S(13)
012 Initial principal radionuclide (pCi/g): U-234 1.000E+01 | 0.000E+00 aae S(14)
RO12 | Initial principal radicnuciide (pCi/g): u-235 1.000e+01 | 0.000E+00 .- $¢15)
R012 .| Initial principal radionuclide (pCi/g): U-238 1.000E+01 | 0.000E+Q0 —-- $C16)
Concentration in groundwater (pCi/L): Ac-227 not used 0.000E+00 --- WD
_.(/ Concentration in groundwater (pCi/L): C-14 not used 0.000&+00 .- W 2)
nu.c | Concentration in groundwater (pCi/L): Co-60 not used 0.0006+00 --- w3
RO12 | Concentration in groundwater (pCi/L): Cs-137 not used 0.000£+00 .-- H( 4)
~012 | Concentration in groundwater (pCi/L): #¥-3 not used 0.000E+00 cee N 5)
012 | Concentration in groundwater (pCi/L): Pa-231 not used 0.000E+00 e N¢ 6)
D12 | Concentration in groundwater (pCi/L): Pb~210 not used 0.000E+00 .- W
R012 | Concentration in grounduwater (pCi/L): Ra-226 not used 0.000E+00 - W 8)
RO12 | Comcentration in groundwater (pCi/L): Ra-228 not used 0.000E+00 - L[ @-))
012 | Concentration in groundwater (pCi/L): Sr-90 not used 0.000E+00 eme WC10)
012 | Concentration in groundwater (pCi/L): Th-228 not used 0.000E+00 e w11)
012 | Concentration in groundwater (pCi/L): Th-230 not used 0.000E+00 - §(12)
R012 | Concentration in groundwater (pCi/L): Th-232 not used 0.000E+00 .- w13)
“012 | Concentration in groundwater (pCi/L): U-234 not used 0.000E+80 .- wC14)
012 | Concentrstion in groundwater (pCi/L): U-235 not used | 0.000E+00 .- wes)
012 | Concentration in groundwater (pCi/L): U-238 not used 0.000E+00 o=- We16)
R013 | Cover depth (m) 5.000E+00 | 0.000E+00 .- COVERD
013 | Density of cover material (g/cm**3) 1.6008+00 | 1.400E+00 o~- DENSCV
013 | Cover depth erosion rate (m/yr) 1.000E-03 | 1.000E-03 == vev
R013 | Density of contaminated zone (g/cm™*3) 1.600E+00 | 1.600E+00 ~-- DENSCZ
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter
Menu Parameter Input Default (1f different from user input) Name ="
RO13 | Contaminated zone erosion rate (m/yr) 1.000E-03 | 1.000E-03 --- vez
RO13 { Contaminated zone total porosity 4.000E-01 | 4.000E-01 e TPCZ
RO13 | Contaminated zone effective porosity 2.000E-01 | 2.000E-01 .-- EPCZ
RO13 | Contaminated zone hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+01 vee HCCZ
f013 | Contsminated zone b parameter 4.0SQE+00 | 5.300E+00 - acz
ROI3 | Evapotranspiration coefficient 6.000E-01 | 6.000E-01 .- EVAPTR
RO13 | Precipitation (m/yr) 1.000E+00 | 1.000E+00 eee PRECIP
013 | Irrigation (m/yr) 0.000E+00 | 2.000E-01 ~ee RI
013 | Irrigation mode overhead overhead cme IDITCH
1013 | Runoff coefficient 2.000E-01 | 2.000E-01 .= RUNOFF
W13 | Watershed area for nearby stresm or pond (m**2) 1.000E+06 | 1.000E+06 .- WAREA
1014 | Density of saturated zone (g/cm**3) 1.600E+00 | 1.400E+00 .- DENSAQ
014 | Saturated 2one total porosity 4.000e-01 | 4.000E-01 --e TPSZ
014 | Ssturated zone effective porosity 2.000E-01 | 2.000E-01 e= EpPSZ
014 | Saturated zone hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+02 “ae HCS2
1014 | Saturated zone hydraulic gradient 2.000E-02 | 2.000E-02 .- HGWT
014 | Saturated zone b parameter 4.050E+00 | 5.300E+00 -~ 852
014 | Water table drop rate (m/yr) ) 1.000E-03 | 1.000E-03 ce- Wit
014 | Well pump intake depth (m beiow water table) 1.000E+01 | 1.000E+0Q1 -e- DWIBWT
014 | Model: Nondispersion (ND) or Mass-Balance (MB) ND ND c-- MODEL
014 | Individual’s use of groundwater (m**3/yr) not used 1.500E+02 .- w
015 | Number of unsaturated zone strata 1 1 --- NS
015 | Unsat. zone 1, thickness (m)' 8.670E+00 | 4.000E+00 voe L{q})
015 | Unsst. zone 1, soil density (g/cm™3) 1.400E+00 | 1.600E+00 vee DENSUZ(1)
015 | Unsat. zone 1, total porosity 4.000E-01 { 4.000E-01 .o TRUZ(1)
015 | Unsat. zone 1, effective porosity 2.000E-01 | 2.000E-01 - EPUZ(1)
- 015 | Unsat. zone 1, soil-specific b parameter 4.050E+00 | 5.300E+00 .- 8uz(1)
015 | Unsat. zone 1, hydraulic conductivity (m/yr) 5.550E+03 | 1.0008+02 .—- HQUZ(1)
016 | Distribution coefficients for Ac-227
D16 Contaminated zone (cm**3/g) 2.000E+01 | 2.000E+01 - peacTee 1)
016 Unsaturated zone 1 (cm™3/g) 2.000E+01 | 2.000£+01 .- DCACTUC 1, 1)
816 Saturated zone (cm**3/g) 2.000E+01 | 2.000E+01 ~e- DCACTS( 1)
D16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.6328-02 RLEACHC 1)
016 | Distribution coefficients for C-14
016 Contaminated zone (cm™3/g) 0.000E+00 | 0.000E+00 .- DCACTC( 2)
016 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 w-- DCACTUC 2,1)
D16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 vo- DCACTS( 2)
216 . Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACH( 2)
316 | Distribution coefficients for Co-60 ) .
N6 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 --- DCACTC( 3)
Nné Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 .- DCACTUC 3,1)
16 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+Q3 --e DCACTS( 3)
16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.333e-03 RLEACHC 3)

e

I

!
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Site-Specific Parameter Summary (continued)

P User Used by RESRAD Parameter

) Parameter Input Default (1f different from user input) Name ~
1016 | Distribution coefficients for Cs-137

1016 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 .-- DCACTC( &)
RO16 Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 -ee DCACTU( 4,1)
RO16 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+03 .- DCACTS¢ 4)
016 Leach rate (/yr) 0.000E+00 { 0.000E+00 1.333e-03 RLEACH( &)
-016 | Distribution coefficients for H-3
RO16 Contaminated zone (cm™*3/g) 0.000E+00 | 0.000E+00 .a- DCACTC( 5)
RO16 Unsaturated zone 1 (em**3/g) 0.000E+00 | 0.000E+00 .- DCACTU( 5, 1)
016 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 .- DCACTS( 5)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACH( 5)
RO16 | Distribution coefficients for Pa-231

a16 Contaminated zone (cm*3/g) 5.000E+01 | 5.000E+01 -—- DCACTC( &)
016 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 - DCACTUC 6,1)
016 Saturated zone (cm**3/g) 5.000E+01 | S.000E+01 .- DCACTS( 6)
R0O16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 2.661E-Q2 RLEACH( 6)
016 | Distribution coefficients for Pb-210

216 Contaminated zone (cm**3/g) 1.000E+02 | .1.000E+02 .- DCACTC( 7)
014 Unsaturated zone 1 (ecm**3/g) 1.000E+02 | 1.000E+02 - DCACTUC 7,1)
016 Saturated zone (cm**3/g) 1.000E+02 | 1.000E+02 - DCACTS( 7)
16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.332E-02 RLEACH( ™)
+J16 ! Distribution coefficients for Ra-226
W16 Contaminated zone (cm**3/g) 7.000E+01 | 7.000E+0% - DCACTC( 8)
2916 Unsaturated zone 1 (cm*™*3/g) 7.000E+01 | 7.000E+01 ee- DCACTUC 8,1)
316 Saturated zone (cm*™v3/g) 7.000E+01 | 7.000E+01 e~ DCACTS( 8)
J16 Leach rate (/yr) 0.000E+00 | 0.000E+0D 1.902E-02 RLEACH( 8)
016 1 Distribution coefficients for Ra-228

: Contaminated zone (cm**3/q) 7.000E+01 | 7.000E+01 .- DCACTC( 9)

Unsaturated zone 1 (cm™*3/g) 7.000E+01 | 7.000E+01 .e- DCACTU( 9,1)

Jiw Saturated zone (cm**3/g) 7.000E+01 | 7.000E+01 .- DCACTS( 9)
016 Leach rate (/yr) 0.000E+00 | 0.800E+0D 1.902E-02 RLEACHC 9)
116 | Distribution coefficients for Sr-90

16 Contaminated zone (cm**3/g) 3.000E+01 | 3.000E+01 .- DCACTC(10)
016 Unsaturated zone 1 (cm*™*3/g) 3.000E+01 | 3.000E+01 .- DCACTU(10,1)
016 Saturated zone (cm**3/g) 3.000E+01 | 3.0006+01 o= DCACTS(10)
116 Leach rate (/yr) 0.000E+00 | 0.000E+00 4.429€-02 RLEACH(10)
416 | Distribution coefficients for Th-22B

D16 Contaminated zone (cm**3/g) 6.000E+04 | 6.000E+04 eae DCACTC(11)
M6 Unsaturated zone 1 (cm*™*3/q) 6.000E+04 | 6.000E+04 —e- DCACTUC11, 1)
116 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 -e OCACTS(11)
16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACH(11)
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter
Menu Parameter Input Default (1f different from user input) . Nam&™
RO16 | Distribution coefficients for Th-230 - .
R016 Contaminated zone (cm*3/9) 6.000E+04 | 6.000E+04 .-- BCACTC(12)
RO16 Unsaturated zone 1 (cm**3/g) 6.000E+04 | 6.000E+04 aee DCACTU(C12, 1)
RO16 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 - DCACTS(12)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACH(C12)
RO16 | Distribution coefficients for Th-232
RO16 Contaminated zone (cm™*3/9) 6.000E+04 | 6.000E+04 o= DCACTC(13)
RO16 Unsaturated zone 1 (cm**3/9) " 6.000E+04 | 6.000E+04 e DCACTU(13,1)
RO16 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 .- DCACTS(13)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACH(13)
RO16 | Distribution coefficients for U-234
RO16 Contaminated zone (em**3/g) 5.000e+01 | 5.000E+01 .- DCACTC(14)
RO16 Unsaturated zone 1 (cm**3/g) 5.000€+01 | 5.0006+01 - DCACTU(C14,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 .- DCACTS(14)
ROI6 Leach rate (/yr) 0.000E+C0 | 0.000E+Q0 2.661E-02 RLEACH(14)
RO16 | Distribution coefficients for U-235 : '
RO16 Contaminated zone (cm**3/g) S.000E+01 | 5.000E+01 ——- DCACTC(15)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000£+01 = DCACTUC1S,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01% -e- DCACTS(15)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(15)
RO16 | Distribution coefficients for U-238
RO16 Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 .- BCACTC(16)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 = DCACTU(16, 1)
RO16 Saturated zone (cm**3/g) S.000E+01 | 5.000E+01 .- DBCACTS(16)
R016 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 2.661E-02 RLEACH(16)
RO17 | Inhalation rate (m*3/yr) 8.400E+03 | 8.400E+03 .- INHALR
RO17 | Mass Loading for inhalation (g/m**3) 2.000E-04 | 2.000E-04 .- MLINH
RO17 | Dilution tength for airborne dust, inhalation (m)| 3.0008+00 | 3.000E+00 .- LM
RO17 | Occupancy factor, inhalation 5.000E-01 | 4.500E-01 - Fo3
RO17 | Occupancy and shielding factor, external gamma 6.000E-01 | 6.000E-01 .- FoO1
RO17 | Shape factor, external gsmms 1.000E+00 | 1.000E+Q0 cee Fs1
RO17 | Fractions of annular areas within AREA:
RO17 Outer annular radius (m) = 7 (1/7) not used 1.000E+00 .= FRACAC 1)
RO17 Outer annular radius (m) = /(10/7) not used 1.000E+00 .- FRACA( 2)
RO17 Outer snnular radius (m) =/ (20/1) not used 1.000E+00 --- FRACA( 3)
RO17 Outer annuiar radius (m) = ¢ (50/7) not used 1.000E+00 --- FRACA( &)
RO17 Outer annuiar radius (m) = ¥ (100/%) not used 1.000E+00 - FRACA( 5)
RO17 Quter annular radius (m) = Y (200/7) not used 1.000E+00 - FRACA(C 6)
RO17 Outer annular radius (m) = v (500/7) not used 1.000E+00 .e- FRACAC . 7)
RO17 Guter annular radius (m) = /(1000/%) not used 1.000E+00 --- FRACA( 8)
RO17 Outer annular radius (m) = ¢ (5000/%) not used 1.000E+00 .—- FRACAC 9)
RO17 Quter annular radius (m) = J (1.E+04/7) not used 1.000E+00 o= FRACA(10)
RO17 Outer annular radius (m) =V (1.5+05/7) not used 0.000E+00. - FRACAC11)
RO17 OQuter annular radius (m) = / (1.E+06/7) not used 0.000E+00 ... FRACA(12)
RO1B | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.500E+02 --- DIET(1)
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Site-Specific Parameter Summary (continued)

’ User Used by RESRAD Parameter
Parameter Input Default (If different from user input) Name'
R018 | Lea etable consumption (kg/yr) 1.400E+01 | 1.400E+01 “-- DIET(2)
RO18 nil:ycmumtion (L/yr) 9.200E+01 | 9.200E+01 --- DIET(3)
RO18 | Mest snd poultry consumption (kg/yr) 6.300E+01 | 6.300E+01 .o DIET(4)
RO18 | Fish consumption (kg/yr) 5.400E+00 | 5.400E+00 .e- DIET(S)
RO18 | Other seafood consumption (kg/yr) 9.000E-01 | 9.000E-01 .e- DIET(6)
W18 | Soil ingestion rate (g/yr) 3.650E+01 | 0.000E+00 .- SOIL
R018 { Drinking water intake (L/yr) 4.1006+02 | 4.100E+02 .- 1)
RO18 | Fraction of drinking water from gite 1.000E+008 | 1.000£+00 .- FOW
W19 | Livestock fodder intake for mest (kg/day) 6.800E+01 | 6.800E+01 -—- LFIS
1019 | Livestock fodder intake for milk (kg/day) 5.500E+01 | 5.500E+0% cee LF16
RO19 | Livestock water intake for meat (L/day) 5.000E+01 | 5.000E+01 -—- LWIS
RO19 | Livestock water intake for milk (L/day) 1.600E+02 | 1.600E+02 --- LwIé
019 | Mass loading for foliar deposition (g/m**3) 1.000E-04 | 1.000E-04 .- MLFD
1019 | Depth of soil mixing lLayer (m) 1.500E-01 | 1.500E-01 .- DM
4019 | Depth of roots (m) 9.000E-01 | 9.000E-01 .e- DROOT
RO19 | Drinking water fraction from ground water 1.000E+00 | 1.000E+00 .-- FGWOW
019 | Livestock water fraction from ground water 1.000€+00 | 1.000E+00 “- FGWLW
1019 | Irrigation fraction from ground water 1.000E+00 | 1.000E+00 .- FGNIR
ROZ21 | Total porosity of the cover materisl 4.000E-01 | 4.000E-01 ae- TPCV
R021 | Total porosity of the building foundation 1.000E-01 | 1.000E-01 .-- TPFL
1021 | Volumetric water content of the cover material 5.000E-02 | 5.000E-02 ae- PH20CV
1021 | Volumetric water content of the foundation 1.000E-02 | 1.000E-02 ... PH20FL
w021 | Diffusion coefficient for radon gas (m/sec):
RO21 in cover material 2.000E-06 | 2.000E-04 .n- DIFCV
2021 in foundation material 2.000E-08 | 2.000E-08 ceu DIFFL
1021 in contaminated zone soil 2.000E-06 | 2.000E-06 ..~ DIFC2
‘021 | Radon vertical dimension of mixing (m) 2.000E+00 | 2.000€+00 eas HM1X
R021 | Average annual wind speed (m/sec) 2.000E+00 | 2.000E+00 .- WIND
R~ Average building air exchange rate (1/hr) 1.000E+00 | 1.000E+00 -~ REXG
’ Height of the building (room) (m) 2.500E+00 | 2.500E+00 -=s HRM
 Building interior area factor 1.000E+00 | 1.000E+Q0 .- FAlL
x0c1 | Bulk density of building foundation (g/car+3) 2.400E+00 | 2.400E+00 .ee DENSFL
RO21 | Thickness of building foundation (m) 1.500€-01 | 1.500E-01 .e- FLOOR
“021 | Building depth below ground surface (m) 1.0008+00 | 1.000E+00 - DMFL
021 | Fraction of time spent indoors S.000E-01 | 5.000E-01 vee FIND
021 | Fraction of time spent outdoors (on site) 2.500E-01 | 2.500E-01 -~ FOTD
RO21 | Emenating power of Rn-222 gas 2.000E-01 | 2.000€-01 --= EMANA(1)
ROZ21 | Emenating power of Rn-220 gas 1.000E-01 | 1.000E-01 .- EMANA(2)
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Summary of Pathway Selections

Pathway

User Selection

ORNOWVMPEWN -

external gamma
inhsiation
plant ingestion
meat ingestion
milk ingestion
aquatic foods
drinking water
radon

soil ingestion

active
active
active
active
active
active
active
active
active
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Summary : King Avenue -- all nuclides <= 5 m cover File: S.KA
Contaminated Zone Dimensfons Initisl Soil Concentrations, pCi/g
" Ares:  100.00 square meters  Ac-227  1.000E+01 |
' Jness: 0.15 meters c-14 1.000E+01 =
. . 'Depth: 5.00 meters Co-40 1.000E+01
Cs-137 1.0008+01
H3 1.000E+01

Pa-231 1.000E+01
Pb-210 1.000E+01
Ra-226 1.000E+01
Ra-228 1.000E+01
Sr-90 1.000E+01
Th-228 1.000E+01
Th-230 1.000E+01
Th-232 1.000E+01
u-234 1.000E+01
u-235 1.000E+01
u-238 1.000E+01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 100 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1,000E+02 3.000E+02 1.000E+03
TDOSE(t): 1.723E-03 1.692E-03 2.347E-03 1.440E-03 1.009E-03 3.092E-04 5.852E-05 1.037E-04
N(Tt): 1.723E-05 1.692E-05 2.347E-05 1.440E-05 1.009E-05 3.092E-06 5.852E-07 1.037€-06

wiman TDOSE(t): S.4672E+01 arem/yr 8t t = 474.2 ¢ 0.1 years
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Daose At t = 474.2 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

RN

Soil

Nuclide amrem/yr fract.

mrem/yr frsct.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Ra-228
sSr-90
Th-228
Th-230
Th-232
U-234
U-235
y-238

0.000E+00 0.0000
0.0005+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.050E-24 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.570E-21 0.0000
9.801E-16 0.0000
5.316€-25 0.0000
0.000E+00 0.0000
5.659€-29 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.900€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.764€-07 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
6.156E-05 0.0000
0.000E+00 0.0000
2.084E-08 0.0000
0.000€+00 .0.0000
2.216E-12 0.0000

0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
G.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+0G 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0G0 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000e+00 0.0000
0.000E+00 0.0000
0.000e+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

Total

9.801E-16 0.0000

0.000e+00 0.0000

6.186E-05 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000



esidual Radioactivity Program, Version 4.005
sunmary : King Averwe -~ all nuclides

adio-

02/18/93

-+ 5 m cover

16:27

Page 10
File: 5.KA

Total Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 474.2 years

Water Dependent Pathways

Water

Fish

Radon

Plant

Meat

Ni Lk

All Pathways*

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

arem/yr fract.

mrem/yr fract.

mrem/yr fract.

2227
-14
.3-60
Cs-137
H-3
=231
210
‘Ra-226
Ra-228
=90
-228
..i=230
Th-232
1-234
235
238

1.528E-05 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
5.594E+01 0.9862
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
5.259€-01 0.0093
0.000E+00 0.0000

6.689E-08 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.449E-01 0.0043
0.000e+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
2.303E-03 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+Q0
0.000€+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

2.935e-09 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.074E-02 0.0002
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.010E-04 0.0000
0.000E+00 0.0000

6.857e-12 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.510E-05 0.0000
0.0008+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
8.000E+00 0.0000
0.000E+C0 0.0000
6.000E+00 0.0000
2.360E-07 0.0000
0.000E+G0 0.0000

1.535€-05 0.0000
0.000€E+00 0.0000 -
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
5.619e+01 0.9907
0.000E+00 0.0000
2.764E-07 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
6.156E-05 0.0000
9.801E-16 0.0000
2.084E-08 0.0000
5.283E-01 0.0093
2.216E-12 0.0000

Total

um of

5.647E+01 0.9954

all water

2.472E-01 0.0044

0.000E+00 0.0000

independent and dependent pathways.

0.000E+00 6.0000

1.085E-02 0.0002

2.534E-05 0.0000

5.672E+01 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) end Pathways ({-}}
As mrem/yr and Fraction of Total Dese At t = 0.000E+00 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
C-14
Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Ra-228
Sr-90
Th-228
Th-230
Th-232
U-234
u-235
u-238

0.000E+00 0.0000
0.000E+00 0.0000
2.333E-23 0.0000
2.769€-28 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.769E-22 0.0000
3.1356-23 0.0000
0.000E+00 0.0000
2.169€-17 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.060E-29 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.7236-03 1.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.0C0E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+00 0.0000

0.000+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 C.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

2.169€-17 0.0000

0.000E+00 0.0000

1.723E-03 1.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
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Water Dependent Pathways

Radon

Plant .

Page 12
File: 5.xa

years

Meat

(i) and Pathuays (p)

Milk

All Pethways*

Nuclide mrem/yr fract.

mren/yr fract.

mren/yr fraet.

arem/yr fract.

mrem/yr fract.

arem/yr

fract.

mrem/yr fract.

c-227
-14
2-60
Cs-137
H-3
3-231
2-210
Ra-226
Ra-228
‘r-90
1-228
1-230
Th-232
u-234
-235
-238

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000e+00
0.000E+00
0.0G0E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00

0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 G.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000&+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000£+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
2.3338-23 0.0000
2.769E-28 0.0000
0.000E+00 0.0000
0.000E+00 0.0C00
0.000E+00 0.0000
1.723E-03 1.0000
3.1356-23 0.0000
0.000E+00 0.0000
2.169€-17 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
4.060E-29 0.0000

Total

0.000E+00

0.000E+00 0.0000

0.000E+00 0.0000

im of all water independent and .dependent pathuays.

0.000E+30 0.0000

0.000£+00 0.0000

6.Q00E+00

0.0000

1.723E-03 1.0000
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Total Dose Contributions TDOSE({,p,t) for Indivicdual Radionuclides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+00 years

Ground

Oust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soil

Nuciide mrem/yr fract.

arem/yr fract.

mrea/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Ra-228
Sr-90
Th-228
Th-230
Th-232
#-234
. -235
-238

0.000E+00 0.0000
0.000E+00 0.0000
2.066E-23 0.0000
2.739€-28 0.0000
0.000E+00 0.0000
-000E+00 0.0000
-000E+00 0.0000
-726E-22 0.0000
. 179€-18 0.0000
-000E+00 0.0000
.522E-17 0.0000
-068E-25 0,0000
-045E-19 0.0000
-000E+00 0.0000
0.000E+00 0.0000
4.005E-29 0.0000

oro0o

OMN

0.000E+00 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.692E-03 0.9996
0.000E+00 0.0000
0.000€+00 0.0000
0.00CE+Q0 0.0000
7.400E-07 0.0004
0.000E+00 0.0000
3.312E-12 0.0000
0.000E+00 0.0000
3.115-18 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00QE+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000

0.000E+Q0
0.000E+00
0.000E+00
0.000E+Q0
0.Q00E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

'0.0000

0.0000
0.0000

0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

2.181E-17 0.0000

0.000&+00 0.000C

1.692E-03 1.0000

0.000E+00 0.0000

0.000E+Q0

0.0000

0.000E+00 0.0000

0.000e+00 0.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathusys (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water

Fish

Water Dependent Pathways

Radon

Plant

Meat

Milk

All Pathways*

Nucltide mrenmyyr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

c-227
-14
«0-60
Cs-137
n-3
a-231
b-210
Ra-226
Ra-228
r-90
h-228
.h-230
Th-232
1"-234
-235
-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000

0.000E+00 Q.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000

0.000E+Q0
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000€E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+0Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
G.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+Q0
0.000€+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0008+00 0.0000
0.000E+00 0.0000
2.066E-23 0.0000
2.739e-28 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
1.692E-03 0.9996
6.179€-18 0.0000
0.000E+Q0 0.0000
1.5226-17 0.0000
7.400€E-07 0.0004
4.045E-19 0.0000
3.312e-12 0.0000
0.000E+Q0 0.0000
3.115E-18 0.0000

Total

Sum of all water

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+Q0 0.0000

independent and dependent pathways.

0.000E+Q0 0.0000

0.000E+00 0.0000

0.000&+00

0.0000

1.6926-03 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 3,000E+00 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soil

Radio-
Nuclide mreavyr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

arem/yr fract.

mrem/yr fract.

mren/yr fract.

Ac-227
c-14
Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Ra-228
Sr-90
Th-228
Th-230
Th-232
U-234
u-235
u-238

0.000E+00 0.0000
0.000e+00 0.0000
1.620E-23 0.0000
2.679E-28 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.643E-22 0.0000
1.160E-17 0.0000
0.000E+00 0.0000
7.500E-18 0.0000
6.214E-25 0.0000
2.708E-18 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.896E-29 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 C.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.631E-03 0.6946
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
2.182E-06 0.0009
0.000E+00 0.0000
2.897E-11 0.0000
0.000E+00 0.0000
8.127e-17 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
6.000E+00 0.0000
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.00c0
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000&+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
6.000E+Q0 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+G0 0.0000°

0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.0Q0E+00 0.000C

0.000E+00 0.0000 --

0.000E+00 0.0000

Total  2.181E-17 0.0000

0.000£+00 0.0000

1.633E-03 0.6955

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

I
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Total Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water

Fish

Radon

Plant

Meat

Milk

Jrmee

All Pathways*

Radio-
Nuclide mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

arem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

Ac-227 0.000E+00
s-14 6.135E-04
~0-60  0.000E+00
Cs-137 0.000E+00
H-3 1.555E-05
2-231 0.000E+00
'b-210 0.000E+00
Ra-226 0.000E+00
Ra-228 0.000E+00
3r-90  0.000E+Q0
*h-228 0.000E+00
"h-230 0.000E+00
Th-232 (0.000E+00
U-234  0.0008+00
1-235  0.000E+00
1-238  0.000E+00

0.0000
0.2613
0.0000
0.0000
0.0066
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0365
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
8.572E-05
0.000E+00
0.000E+00
3.731e-10
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+0C 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 G6.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.Q00E+00
0.000E+00
0.00CE+Q0
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.9000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000€e+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000€+Q0
0.000E+Q0
0.000E+00

0.000E+00 0.0000
6.992E-04 0.2979
1.620E-23 0.0000
2.679E-28 0.0000
1.555€-05 0.0086
0.000E+00 0.0000
0.000E+00 0,0000
1.631E-03 0.6946
1.160E-17 0.0000
0.000E+00 0.0000
7.500E-18 0.0000
2.182E-06 0.0009
.708E-18 0,0000
.897E-11 0.0000
0

127-17 0.0000

Total 6.290E-04

Sun of all water

0.2680

8.572E-05 0.0365

independent and dependent

0.000E+00 ©0.0000

pathways.

0.000E+00 0.0000

0.000E+Q0

0.000E+00 0.0000

2
2
0.000e+00 0.0000
8.
2.

347E-03 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Redionuctides ({) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Ground

Dust

Water Independent Pathways

Radon

plant

Meat

Milk

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Ra-228
sr-90
Th-228
Th-230

Th-232 -

u-234
u-235
u-238

0.000E+00 0.0000
0.000E+00 0.0000
6.916E-24 0.0000
2.479E-28 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

'4.363E-22 0.0000

8.487E-18 0.0000
0.000E+00 0.0000
6.294E-19 0.0000
2.086E-24 0.0000
1.249€-17 0.0000
8.877€-29 0.0000
0,000E+00 0.0000
3.539e-29 0.0000

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.0C0E+00 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
1.433E-03 0.9952
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.853E-06 0.0043
0.000E+00 0.0000
2.916E-10 0.0000
0.000E+00 0.0000
2.672E-15 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0,0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000£+00 9.0000
0.000E+00 0.0000
0.00C0E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000€+Q0 0.0000
0.000E+0Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

2.160E-17 0.0000

0.000E+00 0.0000

1.440E-03 1.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Psthways (p)
As mrem/yr and fraction of Total Dese At t = 1,000E+01 years

\Water

Fish

Water Dependent Pathways

Radon

Plant

Meat

Milk

—

All Pathways*

duclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

1e-227
=14
‘0-60
Cs-137
H-3
a-231
b-210
and- 226
Ra-228
“r-90
h-228
h-230
Th-232
u-234
-235
-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00C 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+0C ©.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
+0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000

0.000E+00 0.0000 -

6.000E+Q0 0.00Q0
0.000E+0C 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000
0.000E+0C G.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000°
6.916E-24 0.0000
2.479E-28 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
1.433E-03 0.9952
8.487E-18 0.0000
0.000E+00 0.0000
6.294E-19 0.0000
6.853E-06 0.0048
1.269E-17 0.0000
2.916E-10 0.0000
0.000E+0C 0.0000
2.672E-15 0.0000

Total

Sum of

e

0.000E+00 0.0000

all water

0.000E+00 0.0000

0.000E+00 0.0000

independent and dependent pathways.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+G0 0.0000

1.440E-03 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individusl Radionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t s 3,000E+01 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soit

Nuclide mrem/yr fract.

arem/yr fract.

mrem/yr fract.

mreh/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Co-60
Cs-137
H-3
Pa-2Z31
Pb-210
Ra-226
Ra-228
Sr-90
Th-228
Th-230
Th-232
u-234
y-235
u-238

0.000E+00 0.0000
0.000E+00 0.0000
6.078E-25 0.0000
1.986€-28 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.653E-22 0.0000
6.916E-19 0.0000
0.000E+00 0.0000
5.302e-22 0.0000
6.443E-24 0.0000
2.346E-17 0.0000
7.352E-28 0.0000
0.000E+00 0.0000
2.6916-29 0.0000

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0C0E+00
9.9136-04
0.000E+00
0.000E+0C
0.000E+00
1.749E-05
0.000E+00
1.995E-09 0.0000
0.000E+00 0.0000
5.170e-14 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.9827
0.0000
0.0000
0.0000
0.0173
0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

. 0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0009"

Total

2.416E-17 0.0000

0.000E+00 0.0000

1.009€-03 1.0000

C.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and. Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Water

Fish

Radon

Plant

Meat

Milk

e

All Pathways*

:adio-

Nuclide mrea/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

“e~227
-14
o0-60

Cs-137

H-3
a-231
b-210

xa-226

Ra-228

“r-90
h-228
h-230

Th-232
u-234
-235
-238

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000€E+00
0.000e+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
6.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000&+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
0.000€E+0C 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000

0.000E+00 0.0000
0.000e+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.000E+Q0
0.000€+00
0.000E+00
0.000£+00
0.000E+Q0
0.000E+00
0.000E+Q0
0.000E+00
0.000&+00
0.000E+Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+30 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000€+00 0.0000
0.000€E+00 0.0000
0.000&+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000£+00 0.0000
0.000E+00 0.0000
6.078E-25 0.0000
1.986E-28 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
9.913e-04 0.9827
6.916E-19 0.0000
0.000E+00 0.0000
5.302e-22 0.0000
1.749€-05 0.0173
2.346E-17 0.0000
1.995€-09 0.0000
0.000E+00 0.0000
5.170e-14 0.0000

Total  0.000E+00

Sun of all water

0.0000

0.000E+00 0.0000

0.000E+00 0.0000

independent and dependent pathways.

0.000E+00 0.0000

0.000E+Q0

0.0000

G.000E+QC 0.0000

1.009E-03 1.0000
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Total Dese Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+02 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Ny

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Ra-228
Sr-90
Th-228
Th-230
Th-232
u-234
u-235
u-238

0.000E+00 0.0000
0.000E+00 0.0000
1.223E-28 0.0000
9.145E-29 0.0000
0.000E+00 0.0000

-0.000E+00 0.0000

0.000€+00 0.0000
1.961E-22 0.0000
7.215€-23 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.613E-23 0.0000
4.316E-17 0.0000
6.793E-27 0.0000
0.000E+00 0.0000
1.075E-29 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0C0E+00 0.0000
0.000E+00 0.0000
2.729E-04 0.8824
0.0C0E+00 0.0000
0.000E+00 0.0000
0.000E+0C ©.0000
3.636E-05 0.1176
0.000E+00 0.0000
9.454E-09 0.0000
0.000E+00 0.0000
6.497E-13 0.0000

0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+Q0 0.0000
0.000E+00 0.0000
0.Q0C0E+00 0.0000
0.000E+G0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

0.0006+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+0Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

Total

4.316E-17 0.0000

0.000E+00 0.0000

3.092E-04 1.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000&+00 0.0000
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Total Dose Contributions TOOSE(i,p,t) for Individusl Redionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000£+02 years

Water Dependent Pathways

Water

Fish

Radon

Plant

Meat

Milk

i

All Pathways*

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
s0-60
Cs-137
H-3
22-231
p-210
Ra-226
Ra-228
5r-90
Th-228
Th-230
Th-232
U-234
1-235
1-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000€+00 0.0000

0.000€6+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0090
0.000£+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0C0E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
8.000E+00 0.0000
0.000£+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+Q0 0.0000
1.223E-28 0.0000
9.145€-29 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
2.729€-04 0.8824
7.215e-23 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
3.636E-05 0.1176
4.316E-17 0,0000
9.454E-09 0.0000
0.000E+00 0.0000
6.497E-13 0.0000

Total

'sun of all water

0.000E+00 0.0000

0.000e+00 0.0000

0.000E+00 0.0000

independent and' dependent pathways.

6.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

3.092E-04 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mresvyr and Fraction of Total Dose At t = 3,000E+02 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

LanT,

-

Soil

Radio-
Nuclide mreavyr fract.

mrem/yr fract.

mrem/yr fract.

mren/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227 0.000E+00 0.0000
c-14 0.000E+Q0 0.0000
Co-60  0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
H-3 0.000E+00 0.0000
Pe-231 0.000E+00 0.0000
Pb~-210 0.000E+00 0.0000
Ra-226 3.315E-23 0.0000
Ra-228 0.000E+00 0.0000
Sr-90  0.000£+00 0.0000
Th-228 0.000E+00 G.0000
Th-230 2.S00E-22 0.0000
Th-232 2.291E-16 0.0000
U-234  8.406E-26 0.0000
U-235 0.000E+00 0.0000
U-238  0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.848E-06 0.1170
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
5.166E-05 0.8827
0.000E+00 0.0000
1.737E-08 0.0003
0.000€+00 0.0000
1.814E-12 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+C0 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 G6.0000
0.000E+Q0 0.0000

0.00Q0E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000e+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0Q0E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000
0.000E+00 0.0000°
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000 -
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 C.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total 2.291E-16 0.0000

0.000E+00 0.0000

5.852E-05 1.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000
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tadio-

Total Dose C

Water

Fish
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Water Dependent Pathways

Radon

Plant

Page 24
File: 5.xA

Meat

Milk

e

All Pathways*

duclide mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

Ac-227
.14
o0-40

Cs-137

H-3
a-231
b-210

.8-226

Ra-228

<r-90
h-228
h-230

Th-232

1-234
-235
-238

0.000€+00 0.0000
0.000E+00 0.0000
0.000&£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000&+00
0.000&+00
0.000E+00
0.000E+00
0.000€E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00 G.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

6.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
6.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.848E-06 0.1170
0.000E+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
5.166E-05 0.8827
2.291E-16 0.0000
1.7376-08 0.0003
0.000E+00 0.0000
1.814E-12 0.0000

‘otal

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

sun of all water independent and erendent pathways.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00

0.0000

5.852E-05 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) snd Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,.000E+03 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

b

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrenvyr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Co-60
Cs-137
H-3
Pa-231
Pb-210
Ra-226
Rs-228
sr-90
Th-228
Th-230
Th-232
u-234
u-235
u-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.585E-26 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.995e-19 0.0000
7.894E-14 0.0000
1.3536-22 0.0000

~0.000E+00 0.0000

1.440E-26 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

*0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+30 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0Q0E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.709€-11 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
1.037E-04 0.9997
0.000E+00 0.0000
3.511E-08 0.0003
0.000€E+0C 0.0000
3.738E-12 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.0C0E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

. 0.000E+00 0.0000

0.000e+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000 -
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000 .
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

Total

7.894€-14 0.0000

0.000E+00 0.0000

1.037E-04 1.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000£+00 0.0000

0.000E+00 0.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Totai Dose At t = 1.000E+03 years

Water

Fish

Water Dependent Pathways

Radon

Plant

Meat

Milk

el

All Pathways*

Radio-
Nuclide mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
S-14
s0-60
Cs-137
H-3
22-231
h-210
Ra-226
Ra-228
3r-90
Th-228
Th-230
Th-232
u-234
§-235
1-238

3.284E-27
0.000e+00
0.000E+00
0.000E+00
0.000&+00
2.2B4E-13
0.000E+00
0.000E+00
0.000£+00
1.894E-16
0.000E+00
0.000E+00
0.000e+00
0.000E+00
4.724E-15
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

1.438€-29 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
1.000€-15 0.0000
0.000E+00 0.0000
0.000E+00 .0.0000
0.000€+00- 0.0000
2.019¢€-19 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.068E-17 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000€+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000&+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.0008+00 0.0000
4 .388E-17 0.0000
0.000£+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
2.183E-21 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
9.074E-19 0.0000
0.000E+00 0.0000

0.000£+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
1.0256-19 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
5.101E-20 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.120E-21 0.0000
0.0C0E+00 0.0000

3.298E-27 0.0000
0.000E+00 0.0000°
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.295E-13 0.0000
0.000E+00 0.0000
1.709€-11 0.0000
0.000E+00 0.0000
1.897E-16 0.0000
0.000E+00 0.0000
1.037E-04 0.9997
7.894E-14 0.0000
3.511E-08 0.0003
4.746E-15 0.0000
3.738e-12 0.0000

Total 2.334E-13

‘Sum of all water

0.0000

1.021E-15 0.0000

0.000E+Q0 0.0000

independent and dependent pathways.

0.000E+00 0.0000

4.479E-17 0.0000

1.556E-19 0.0000

1.037E-04 1.0000
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Fites 5.KA

Nucl ide

(i) t= 0.0008+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Ac-227 0.000E+00 0.000E+00 O0.000E+Q0 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 3.298E-28
c-14 0.000E+00 0.000E+00 6.992E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Co~40 2.3338-264 2.066E-26 1.620E-264 6.916E-25 6.078E-26 1.223E-29 0.000E+00 0.000E+00
Cs-137 2.769E-29 2.739E-29 2.679E-29 2.479E-29 1.9B6E-29 9.1456-30 0.000E+00 0.000E+Q0
H-3 0.000E+00 0.000E+00 1.555E-06 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 ©.000E+00
Pa-231 0.000E+00 0.000E«00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.29SE-14
Pb-210 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O©.000E+00 0.000E+00 Q.000E+00
Ra-226 1.723E-06 1.692E-04 1.831E-06  1.433E-04 9.913E-05 2.729E-05 6.848E-07 1.709E-12
Ra-228 3.135E-26 6.179E-19 1.160E-18 8.487E-19 6.916E-20 7.215E-24 0.000E+00 0.000E+00
Sr-90 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 1.897E-17
Th-228 2.169E-18  1,522E-18 7.500E-19 6.294E-20 5.302E-23 0.000E+00 0.000E+00 0.0C0E+00
Th-230 0.000E+Q0 7.400E-08 2.182E-07 6.853E-07 1.749E-06 3.435E-06 5.166E-06 1.037E-05
Th-232 0.000E+Q0 4.045E-20 2.708E-19  1.249E-18 2.346E-18 4.314E-18 2.291E-17 7.894E-15
u-234 0.000E+00 3.312E-13 2.897€-12 2.916E-11 1.995E-10 9.454E-10 1.737E-09 3.511E-09
u-235 0.000e+00 . 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 4&.744E-16
uy-238 4.060E-30 3.1158-19 8.127E-18 2.672E-16 S5.170E-15 6.497E-16  1.814E-13 3.738E-13

Single Radionuclide Soil Guidelines G(i,t) in pCisg
Basic Radiation Dose Limit = 100 mrem/yr !

Nuct ide

(i) t= 0.000E+Q0 1 .000E¢00| 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Ac-227 *7.264E+13  *T.204E+13 7. 264E+13  *T 2L4E+13  *7.244E+13  *7.264B+13 *T.244E+13  *7.264E+13
c-16 ®6.456E+12 *4,454E+12 1.430E+06 *4.454E+12 %4 456E+12 %4.454E+12 %4 454E+12 *4.454E+12
Co-60 *1.131E+15  *1.131E+15  *1.131E+15  *1,1316+15 *1.131E+15 *1,131E+15 *1.131E+15 *1.131E+15
Ccs-137 *8.652E+13 *B.652E+13 *B.452E+13 *8.452E+13 *8.652E+13 *8.652E+13 *B.452E+13 *8.6526+13
H-3 *9.610E+15 *9.610E+15  6.429E+07 *9.510E+15 *9.610E+15 *9.510E+15 *9.610E+15 *9.510E+15
Pa-231 *6.716E+10 *4.716E+10 *64.716E+10 *4.716E+10 *4.716E+10 *4.716E+10 *4.714E+10 *4.716E+10
Pb-210 *7.631E+13  *7.631E+13 *7.631E+13 *7_.631E+13 *7.431E+13 *7.631E+13 *7.631E+13 *7.631E+13
Ra-226 5.803E+05 S5.911E+05 6.133E+05 6.977+05 1.009E+06 3.665E+06 1.480E+08 *9.882E+11
Ra-228 *2.721E+146 2. T21E+14 "2.721E+14 *2.721E+14 *2.721E+14 *2.721E+14 *2.721E+14 "2.721E+14
sr-90 . *1.380E+14 *1.3B0E+14 *1.380E+14 *1.380E+14 +1.38B0E+14 *1.380E+14 *1.380E+14 *1.380E+14
Th-228 *8.192E+14 *B.192E+14 *B.192E+14 *8.192E+14 +8.192E+146 *B.192E+14 *B.192E+14 *8.192E+14
Th-230 *2.018E+10 1.351E+09 4.SB3E+08 1.459E+08 S5.719E+07 2.750E+07 1.936E+07 9.544E+06
Th-232 *1.092E+05 *1.092E+05 *1.092E+05 +*1.092E+05 *1.002E+05 *1.092E+05 *1.092E+05 *1.092E+0S
u-234 *6.233E+09 *6.233E+09 “6.233E+09 *6.233E+09 *6.23IE+09 *6.233E+00 *6.23IE+09 *6.233E+09
u-235 *2.160E+06 *2.160E+06 *2.160E+06 *2.160E+06 ¥2.160E+06 *2.160E+06 *2.160E+06 *2.160E+06
y-238 *3.360E+05 *3.360E+05 *3.360E+0S *3.360E+05 *3.360E+05 *3.360E+05 *3.360E+05 *3.3606+05

*At specific activity limit
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File: S.KA

Surmed Dase/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

“, &t tmin = time of minimun single radionuclide soil guideline

at tmax = time of maximum total dose = 474.2 ¢ 0.1 years

uclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

(i) pCi/g (years) (pCi/g) (pCi/g)
Ac-227 1.000E401  474.1 z 0.1 1.534E-06 6.518E+07 1.535E-06 6.515E+07
2-14  1.0008+01 2.4294 = 0.0007 1.060E-01 9.431E+02 0.000E+00 *4.454E+12
©0-60  1.000E+01 0.000E+00 2.333E-26 *1.131E+15 0.000E+00 *1,131E+15
$-137  1.000E+01 0.000E+00 2.769€-29 *8.652E+13 0.000E+00 *8.652E+13
H-3 1.000E+01  2.4293 + 0.0007 2.4356-03 4.107E+04 0.000E+00 *9.610E+15
Pa-231 1.000E+01  474.1 2 0.1 5.599E+00 1.786E+01 S5.619E+00 1.780E+01
b-210 1.000E+01 0.000E+00 0.000E+00 *7.631E+13 0.000E+00 *7.431E+13
a-226 1.000E+01 0.000E+00 1.7236-04 5.803E+05 2.764E-08 3.61BE+09
xa-228 1.000E+01  4.458 = 0.001 1.238E-18 *2.721E+14 0.000E+00 *2.721E+14
Sr-90  1.000E+01  729.1 2 0.2 8.434E-10 1.184E+11 0.000E+00 *1.380E+14
“h-228 1.000E+01 0.000E+Q0 2.169E-18 *8.192E+14 0.000E+00 *8.192E+14
h-230 1.000E+01  973.3 z 0.3 1.010E-05 9.9026406 6.156E-06 1.624E+07
h-232 1.000E+01  973.3 z 0.3 6.316E-15 *1.0926+05 9.801E-17 *1.092E+05
U-234  1.000E+01  973.3 2 0.3 3.420E-09 *6.233E+09 2.0B4E-09 *6.2336+09
U-235 1.000E+01  474.2 2 0.1 5.279E-02 1.B94E+03 5.283E-02 1.893E+03
-238  1.000E+01  973.3 + 0.3 3.640E-13 *3.360E+05 2.216E-13 *3.360E+05

“At specific activity limit
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Site-Specific Parameter Summary
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Used by RESRAD

User Parameter
Menu Parameter Input _ Default (1f different from user input) Name™
RO11 | Area of contaminated zone (m"*2) 1.000E+02 | 1.000E+04 .- AREA
RO11 | Thickness of contaminated zone (m) 1.500E-01 | 1.000E+00 --- THICKO
RO11 | Length parallel to aquifer flow (m) 1.000E+02 | 1.000E+02 .. LCZPAQ
RO11 | Basic radiation dose limit (mrem/yr) 1.000E+02 | 1.000E+02 .- BRLD
RO11 | Time since placement of material (yr) 0.000E+00 | 0.000E+00 e TI
RO11 [ Times for calculations (yr) 2.118E+00 | 1.000E+00 =-- T( 2)
RO11 | Times for calculations (yr) 4.058E+00 | 3.000E+00 == T 3
RO11 | Times for calculations (yr) 1.148E+01 | 1.000E+01 - TC 4)
RO11 | Times for calculations (yr) 4.107E+02 | 3.000E+01 -.- ™ S)
RO11 | Times for calculations (yr) 1.000E+03 | 1,000E+02 - T¢ 6)
RO11 | Times for calculations (yr) not used | 3.000E+02 —e- L{gs]
RO11 | Times for calcutations (yr) not used 1.000E+03 --- T¢ 8)
RO11 | Times for calculations (yr) not used 3.000E+03 .- L2
R011 | Times for calculations (yr) not used 1.000E+04 e T¢10)
RO12 | Initial principal radionuclide (pCi/g): Ac-227 1.0008+01 | 0.000e+00 --e SCN
RO12 Initiat principal radionuclide (pCisg): C-14 1.000E+01 | 0.000E+00 - SC 2)
RO12 Initial principal radionuc!ide (pCi/g): Ce-144 1.000E+01 0.000E+00 -e- SC 3)
RO12 | Injtiat -principal radionuclide (pCi/g): Co-60 - 1.000E+01 | 0.000E+00" .- 'S¢ 4)
R0O12 | Initial principsl radionuclide (pCi/g): Cs-134 1.000E+01 | 0.000E+00 .- SC 5)
RG12 | Initial principal radionuclide (pCi/g): Cs-137 1.000E+01 | 0.000E+00 - $C 6)
RO12 | Initial principsl radionuctide (pCi/g): Eu-152 1.000E+01 | 0.000E+00 we- ¢ 7
RO12 | Initial principal radionuclide (pCi/g): Eu-154 1.000E+01 | 0,000E+00 .- SC 8
RO12 | Initial principal radionuclide (pCi/g): Eu-155 1.000E+01 | 0.0005+00 .e- SC M
RO12 | Initial principal radionuciide (pCi/g): Fe-55 1.000E+01 | 0.0008+00 .- $¢10)
R012 | Initial principal radionuctide (pCisg): H-3 1.000E+01 | 0.0008+00 .- S¢11)
R012 | Initial principal radionuclide (pCisg): 1-129 1.000E+01 | 0.000E+00 .e- $¢12)
RO12 | Initial principal radionuclide (pCi/g): Mn-54 1.000E+01 | 0.000E+Q0 .- S$C13)
012 Initial principal radionuclide (pCi/g): Ni-59 1.000E+01 | 0.000E+00 .-- $C14)
012 | Initial principal radionuctide (pCi/g): Ni-63 1.000E+01 | 0.000E+00 “ee S(15)
012 | Initial principal radionuctide (pCi/g): Pa-231 1.000E+01 | 0.000E+00 - $C16)
1012 | Initial principal radionuclide (pCi/g): Ru-106 1.000E+01 | 0.000E+00 .- SC19)
012 | Initial principal radionuctide (pCi/g): $b-125 1.000E+01 | 0.000E+00 - $¢20)
1012 | Initial principal radionuclide (pCi/g): sm-151 1.000E+01 | 0.000E+00 .- s@2N
1012 | Initial principal radienuclide (pCi/g): sr-90 1.000€+01 | 0.000E+00 .- §(22)
1012 | Initial principal radionuclide (pCi/g): U-233 1.000E+01 | 0.000E+00 .- $(25)
1012 | Initial principal radionuclide (pCi/g): U-Z34 -1.000E+01 | 0.000E+00 -~ $(26)
1012 | Initial principal radisnuctide (pCi/g): u-235 1.000E+01 | 0.000E+00 .- (27
1012 | Concentration in greundwater (PCi/LY: Ac-227 not used 0.000E+Q0 .- W N
012 | Concentration in grounduater (pCi/L): C-14 not used | 0.000E+00 .n- W 2)
012 | Concentration in groundwater (PCi/L): Ce-144 not used 0.000E+00 .- L[}
012 | Concentration in groundwater (pCi/L): Co-60 not used 0.000E+00 - W( 4)
012 | Concentration in groundwater (pCi/L): Cs-134 not used 0.000€+00 .- W( S)
- 012 | Concentration in groundwater (pCisL): Cs-137 not used . | 0.000E+00 --- W( 6)
012 { Concentration in groundwater (pCi/L): Euw-152 not used 0.000E+00 - W7
012 | Concentration in groundwater (pCi/L): Eu-154 not used 0.000E+Q0 .- W 8)
012 | Concentration in groundwater (pPCi/L): Eu-155 not used 0.000E+00 oo L[]
012 -} Concentration in groundwater (pCi/L): Fe-55 not used 0.000E+00 | e wW(10)
012 | Concentration in groundwater (PCisL): H-3 not used 0.000E+00 -— H(11)
312 | Concentration in groundwater (pCisL): 1-129 not used 0.000e+00 - W(12)
312 | Concentration in grounduater (pCi/L): Mn-54 not used 0.000E+00 o= W(13)
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter
Parsmeter Input Default (1f different from user input) Name"™
Concentration in groundwater (pCi/L): Ni-59 not used | 0.000E+00 . We14)
Concentration in groundwater (pCi/L): Ni-63 not used 0.000E+00 -e- W(1s)
Concentration in groundwater (pCi/L): Pa-231 not used 0.000E+00 .- W(16)
Concentration in groundwater (pCi/L): Ru-106 not used 0.000E+00 .- w(19)
Concentration in groundwater (pCi/L): Sb-125 not used 0.000E+00 eee W(20)
Concentration in groundwater (pCi/L): Sm-151 not used 0.000E+00 oa- we21)
Concentration in groundwater (pCi/L): $r-90 not used 0.000E+00 -e- w(22)
Concentration in groundwater (pCi/L): U-233 not used 0.000E+00 -e- w(25)
Concentration in groundwater (pCi/L): U-234 not used 0.000E+00 .- w(26)
Concentration in groundwater (pCi/L): U-235 not used | 0.000E+G0 --- w27
Cover depth (m) 0.000E+00 | 0.000E+00 .- COVERO
Density of cover material (g/cm™*3) not used 1.600E+00 “-- DENSCV
Cover depth erosion rate (m/yr) not used 1.000E-03 --- vev
Density of contaminated zone (g/cm*+*3) 1.600E+00 | 1.500E+00 .- DENSCZ
Contaminated zone erosion rate (m/yr) 1.000E-03 | 1.000E-03 -ee ve2
Contaminated zone total porosity 4.000E-01 | 4.000E-01 - TPCZ
Contaminated zone effective porosity 2.000E-01 | 2.000E-01 --- EPC2
Contaminated zone hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+01 .- HCC2Z
Contaminated zone b parsmeter 4.050E+00 | 5.300E+00 --- 8c2
Evapotranspiration coefficient 6.000E-01 | 6.000E-01 .- EVAPTR
Precipitation (m/yr) 1.000E+00 | 1.000E+Q0 .- PRECIP
Irrigation (m/yr) 0.000E+00 | 2.000E-01 --- Rl
Irrigation mode overhead overhead c-- IDITCH
Runoff coefficient ' 2.000E-01 | 2.000E-01 --- RUNOFF
Watershed area for nearby stream or pond (m*®2) 1.000E+06 | 1.000E+06 - WAREA
Density of saturated zone (g/cm**3) 1.600E+00 | 1.400E+00 - DENSAQ
Saturated zone total porosity 4.000E-01 | 4.000E-01 .- TPSZ
Saturated zone effective porosi ty 2.000E-01 | 2.000E-01 --- EPS2
Saturated zone hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+02 .- HCSZ
Saturated zone hydraulic gradient 2.000E-02 | 2.000E-02 - HGWT
aturated zone b parameter 4.050E+00 | 5.300E+00 --- 882
1 Water table drop rate (m/yr) 1.000€E-03 | 1.000E-03 .-- Wt
Well pump intake depth (m below water table) 1.000E+0 1.000E+01 “e- OWIBWT
Model: Nondispersion (ND) or Mass-8Balance (MB) ND : ND - MODEL
Individual’s use of groundwater (m**3/yr) not used 1.500E+02 - W
Number of unsaturated zone strata 1 1 - NS
Unsat. zone 1, thickness (m) 7.470E+00 | 4.000E+Q0 --- H(1)
Unsat. zone 1, soil density (g/cm**3) 1.600E+00 | 1.500E+00 ——- DENSUZ(1)
Unsat. zone 1, total porosity 4.000E-01 | 4.000E-01 .- ™U2(1)
Unsat. zone 1, effective porosity 2.000E-01 | 2.000E-01 el EPUZ(1)
Unsat. zone 1, soil-specific b parameter 4.050E+00. | 5.300E+00 - BUZ(1)
Unsat. zone 1, hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+02 --- Heuzc1)
Distribution coefficients for Ac-227
Contaminated zone (cm**3/q) 2.000E+01 | 2.000E+01 -—- DCACTCC 1)
Unsaturated zone 1 (cm™*3/g) 2.000E+01 | 2.000E+01 c-- DCACTU(C 1,1)
Saturated zone (cm**3/g) 2.000E+01 | 2.000E+01 -—- DCACTSC 1)
Leach rate (/yr) 0.0008+00 | 0.000E+00 6.632E~-02 RLEACHC 1)
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Site-Specific Parameter Summary (continued)

Parameter /

User Used by RESRAD
Menu Parameter Input Default (1f different from user input) . Name N
R016 | Distribution coefficients for C-14
RO16 Contaminated zone (cm**3/g) . 0.000E+00 | 0.000E+00 .= DCACTC( 2)
RO16 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 - DCACTYC 2,1
R0O16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 oo DCACTS( 2)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+G0 1.285E+01 RLEACH¢ 2)
RO16 | Distribution coefficients for Ce-144
RO16 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 o= DCACTCC 3)
RO16 Unsaturated 2zone 1 (cm*v3/g) 1.000E+03 | 1.000E+03 .e- DCACTU( 3,1)
RO16 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+G3 --- DCACTS( 3)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.333e-03 RLEACH( 3)
RO16 | Distribution coefficients for Co-60
RO16 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 - DCACTC( &)
R0O16 Unsatursted zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 .- OCACTU( 4,1)
RO16 Saturated zone (cm**3/g) 1.000E+03 { 1.000E+03 —e= DCACTS( 4)
RO16 Leach rate (/yr) ) 0.000E+00 | 0.000E+00 1.333e-03 RLEACH( 4)
R016 | Distribution coefficients for Cs-134 ’ ’
RO16 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 cen DCACTCC 5)
R016 Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 .- DCACTUC 5,1)
RO16 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+03 .- DCACTSC 5)
RO8 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 1.333-03 RLEACH( 5)
RO16 | Distribution coefficients for Cs-137
RO16 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 .-- DCACTCC 6)
RO16 Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 -- DCACTUC 6,1)
RO16 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+03 - DCACTSC 6)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.3336-03 RLEACHC 6)
RO16 | Distribution coefficients for Eu-152
RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+00 -ee DCACTCC 7Y
RO16 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 .- DeacTu¢ 7,1)
RO16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 --- DCACTSC 7)
RO16 Leach rate (/yr) 0.000E+0Q0 | 0.000E+00 1.2856+01 RLEACHC 7)
RO16 | Distribution coefficients for Eu-154
RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+00 .e- DCACTCC 8)
RO16 Unsaturated zone 1 (ca**3/g) 0.000E+00 | 0.000E+Q0 .- DCACTUC 8,1)
RO16 Ssturated zone (cm**3/g) 0.000E+00 | 0.000E+00 .- DCACTSC 8)
RO16 Leach rate (/yr) 0.000e+00 | 0.000E+00 1.2856+01 RLEACH( 8)

~ RO16 | Distribution coefficients for Eu-155 _

. RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+00 ~-- DCACTCC 9)
RO1S Unsaturated. zone 1 (ca**3/g) -0.000E+00 { 0.000E+Q0 on- DCACTUC 9, 1)
RO16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 .-- DCACTSC )
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACHC 9)

S
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Site-Specific Parameter Sumary (continued)

O User Used by RESRAD Parameter
: Parameter Input Default (1f different from user input) Name
1016 | Distribution coefficients for Fe-55
016 Contaminated zone (cm**3/9) 1.000E+03 | 1.000E+03 .- DCACTC(10)
RO16 Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 -e- DCACTU(C10,1)
RO16 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+03 --- DCACTS(10)
0146 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.3336-03 RLEACH(10)
<016 | Distribution coefficients for H-3
RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.DD0E+00 --- DCACTC(11)
RO16 Unsaturated zone 1 (cm**3/g) 0.C00E+00 | 0.000E+00 .- DCACTU(C11,1)
016 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 - —e- DCACTS(11)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACHC11)
R016 | Distribution coefficients for 1-129
016 Contaminated zone (cm**3/g) 1.000E-01 | 1.000E-01 - DCACTC(12)
016 Unsaturated zone 1 (cm**3/g) 1.000E-01 | 1.000E-01 .- DCACTUC12, 1)
016 Saturated zone (em**3/g) 1.000E-01 | 1.000€-01 --- DCACTS(12)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.544E+00 RLEACH(12)
016 | Distribution coefficients for Mn-54
016 Contaminated zone (em**3/g) 2.000€+02 | 2.000E+02 e DCACTC(13)
RO16 Unsaturated zone 1 (em*™*3/g) 2.000E+02 | 2.000E+02 —ee DCACTU(13, 1)
RO16 Saturated zone (cm**3/g) 2.000E+02 | 2.000E+02 -ee DCACTS(13)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH( 13)
~016 | Distribution coefficients for Ni-59
RO16 Contaminated zone (cm**3/g) 1.000E+03 1.000E+0Q3 - DCACTC(14)
°016 Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 ~-- DCACTUC14,1)
016 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+03 .o DCACTS(14)
316 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.333e-03 RLEACKC14)
RO1A | Distribution coefficients for Ni-63
) Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 ce- DCACTC(15)
Unsaturated zone 1 (cm*™*3/g) 1.000E+03 | 1.000E+03 --- DCACTU(15,1)
AV .o Saturated zone (cm**3/g) 1:000E+03 | 1.000E+03 -—- DCACTS(1S)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.333e-03 RLEACH(C1S)
316 | Distribution coefficients for Pa-23% .
ns Contaminated zone (cm™*3/g) 5.000E+01 | 5.000E+01 -=e DCACTC(16)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 -=- DCACTUC16,1)
RO16 Saturated zone (cm**3/g) 5.000E+0% | 5.000E+01 e DCACTS(16)
116 Lesch rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(16)
16 | Distribution coefficients for Ru-106
016 Contaminated zone (ecm**3/g) 0.000E+00 | 0.000E+00 -~ DCACTC(19)
*116 Unsaturated zone 1 (em*™3/g) 0.000E+00 | 0.000E+00 -—- DCACTUC19,1)
16 Saturated zone (cm**3/g) 0.000E+Q0 | 0.000E+00 .- DCACTS(19)
116 Leach rate (/yr) 0.000E+00 | G.000E+00 1.285E+01 RLEACHC19)
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Porsmeter &
Menu Parameter Input Default | (If different from user input) Name N
R016 | Distribution coefficients for Sb-125
RO16 Contaminated zone (cm**3/q) 0.000E+00 | 0.000E+00 .= DCACTC(20)
RO16 Unsaturated zone 1 (em*3/g) 0.000E+00 } ©.000E+00 .—- DCACTU(20, 1)
RO16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 .- DCACTS(20)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACH(20)
RO16 | Distribution coefficients for Sm-151
RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+Q0 .- BCACTC(21)
RO16 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 .- DCACTU(21,1)
RO16 Seturated zone (cm**3/9) 0.000E+00 | 0.000E+00 --- DCACTS(21)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285€+01 RLEACH(21)
RO16 | Distribution coefficients for Sr-90
R016 Contaminated zone (cm**3/g) 3.000E+01 | 3.000E+01 .- DCACTC(22)
RO16 Unsaturated zone 1 (cm**3/g) 3.000E+01 | 3.000E+01 =- DCACTUC22, 1)
RO16 Saturated zone (cm**3/g) 3.000E+01 | 3.000E+01 “-- DCACTS(22)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 4 .429€-02 RLEACH(22)
R016 | Distribution coefficients for U-233
RO16 Contaminated zone (cm**3/g) S.000E+01 | 5.000E+01 --- DCACTC(25)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | S5.000E+01 —-- DCACTU(25, 1)
RO16 Saturated zone (cm™™3/g) 5.000E+01 | S.000E+01 .ee DCACTS(25)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 2.661E-02 RLEACH(25)
RO16 | Distribution coefficients for U-234
RO16 Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+0% eee DCACTC(26)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 |. .= DCACTU(26, 1)
RO16 Saturated zone (cm**3/g) 5.000E+01 | S.000E+01 .- DCACTS(26)
RO16 Leach rate (/yr) 0.000e+00 | 0.000E+00 2.661E-02 RLEACH(26)
R016 | Distribution coefficients for U-235
RO16 Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 —-- DCACTC(27)
RO16 Unsaturated zone 1 (cm*™3/g) 5.000E+01 | 5.000E+0t .- DCACTUC27,1) -
RO16 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 ~—- DCACTS(27)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 2.661E-02 RLEACH(27)
RO16 | Distribution coefficients for daughter Pb-210
RO16 Contaminated zone (em*™*3/g) 1.000E+02 | 1.000E+02 .- DCACTCC1T)
RO1S Unsaturated zone 1 (cm**3/9) 1.000E+02 | 1.000E+02 ce- DCACTUC17,1)
RO16 Saturated zone (cm**3/g) 1.0006+02 | 1.000E+02 ~e- OCACTSC17)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.332E-02 RLEACHCTT)
RO16 | Distribution coefficients for daughter Ra-226
RO16 Contaminated zone (cm**3/g) 7.000E+01 | 7.000E+01 .- DCACTC(18)
RO16 Unsaturated zone 1 (cm**3/g) : 7.000E+01 | 7.000E+04 -—- DCACTUC18, 1)
RO16 | Saturated zone (cm*™™3/g) 7.000E+0%1 | 7.000E+01 --- DCACTS(18)
RO Leach rate (/yr) 0.000E+00 | 0.000E+00 1.902E-02 RLEACH(18)
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Site-Specific Parmtetj Summary (continued)

) User Used by RESRAD Paramétér
B Parameter Input Default | (If different from user inputy | . Name
016 | Distribution coefficients for daughter Th-229
1016 Contaminated zone (cm**3/g) 6.000E+04 | 6.000E+G4 --- DCACTC(23)
RO16 Unsatursted zone 1 (cm**3/g) 6.000E+04 | 6.000E+04 e DCACTU(23,1)
RO16 Saturated zone (ecm**3/g) 6.000E+04 | &.000E5+04 vee DCACTS(23)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACH(23)
016 | Distribution coefficients for daughter Th-230
RO16 Contaminated zone (cm**3/g) 6.000E+04 | 6.000E+04 --- DCACTC(24)
RO16 Unsaturated zone 1 (em**3/g) 6.000E+04 | 6.000E+04 - DCACTU(24, 1)
016 Saturated zone (em**3/g) 6.000E+04 | 6.000E+04 .- DCACTS(24)
016 Leach rate (/yr) 0.000E+00 | 0.000&+00 2.222E-05 RLEACH(24)
RO17 | Inhalation rate (m**3/yr) 8.400E+03 | 8.400E+03 - INHALR
017 | Mass loading for inhalation (g/m**3) 2.000E-04 | 2.000E-04 o=e MLINH
017 | Dilution length for airborne dust, inhalation (m){ 3.000E+00 | 3.000E+00 “ee LM
-017 | Occupancy factor, inhalation 5.000E-01 | 4.500E-01 ce- FO3
1017 | Occupancy and shielding factor, external gamma 6.000E-01 { 6.000E-01 ome FO1
1017 | Shape factor, external gamma 1.000E+00 | 1.000E+0C .- 3]

017 { Fractions of annuiar areas within AREA:

017 Outer annular radius (m) = 7 (1/x) not used 1.000E+00 -e- FRACAC 1)
017 Outer annular radius (m) = /(10/7) not used 1.000E+00 .e- FRACA( 2)
017 Outer annular radius (m) = 7(20/7) not used 1.000E+00 .ee FRACAC 3)
N7 Outer annutar radius (m) = 1 (50/%) not used 1.000E+00 .- FRACAC 4)
Nz OQuter annular radius (m) = /(100/7) not used 1.000E+00 .- FRACAC 5)
nz Outer annular radius (m) = /(200/7) not used 1.000E+00 .- FRACA( 6)
017 Outer annular radius (m) = / (500/x) not used 1.000E+00 .- FRACAC 7)
n17 Outer annular radius (m) = / (1000/7) not used 1.000E+00 “-- FRACA( 8)
N7 Outer snnular radius (m) = /(5000/v) not used 1.000E+00 .e- FRACAC 9)
N7z Cuter annular radius (m) = /(1.E+04/1) not used 1.000E+00 “-- FRACA(10)
17 Outer annutar radius (m) = 7 (1.E+05/7) not used 0.000E+00 - FRACAC11)
17 . Quter annular radius (m) = 1 (1.E+06/7) not used 0.000E+00 .o FRACA(12)

_tuits, vegetables and grain consumption (kg/yr) | 1.600E+02 1.600E+02 oee DIET(1)
.. | Leafy vegetable consumption (kg/yr) 1.400E+01 | 1.400E+01 .ee DIET(2)
118 | Milk consumption (L/yr) 9.200E+01 | 9.200E+01 .- DIET(3)
118 | Meat and poultry consumption (kg/yr) 6.300E+01 | 4.300E+01 .- DIET(4)
18 | Fish consumption (kg/yr) 5.400E+00 | 5.4008+00 .o~ DIET(S)
8 | Other seafood consumption tkg/yr) 9.000E-01 | 9.000E-01 cae DIET(6)
18 | Soil ingestion rate (g/yr) 3.650E+01 .| 0.000£+00 - SOIL
18 | Drinking water intake (L/yr) 4.100E+02 | 4.100E+02 - 115
18 | Fraction of drinking water from gite 1.000E+00 | 1.000E+00 .- Fou
19 | Livestock fodder intake for meat (kg/day) 6.800E+01 | 6.800E+01 e LFIS
19 | Livestock fodder intake for milk (kg/day) 5.500E+01 | 5.5008+01% .- LF16
19 | Livestock water intake for meat (L/day) 5.000E+01 | 5.000E+04 e LuIS
19 | Livestock water intake for milk (L/day) 1.600E+02 | 1.600E+02 .- LWI6
19 | Mass loading for foliar deposition (g/m**3) 1.000E-04 | 1.000E-04 - MLFD

19 | Depth of soil mixing Layer (m) 1.500E-01 | 1.500E-01 .- DM

19 | Depth of roots (m) 9.000E-01 | 9.000E-01 ~e- DROOT
19 | Drinking water fraction from ground water 1.000E+00 { 1.000E+Q0 == FGLDW
19 | Livestock water fraction from ground water 1.000E+00 | 1,000E+Q0 ~e- FGWLW
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter
Menu Parameter Input Default (1f different from user input) Name
RO19 | Irrigation fraction from ground water 1.000E+00 { 1.000E+00 --- FGWIR
R021 | Total porosity of the cover material not used 4,000E-01 -e- TPCV
RO21 | Total porosity of the building foundation 1.000€-01 | 1.000€-01 .=- TPFL
RCZT | volumetric water content of the cover material not used 5.000E-02 e PH20CY
R0O21 | Volumetric water content of the foundation 1.000€-02 | 1.000E-02 eoa PH2OFL
RO21 | Diffusion coefficient for radon gas (m/sec):
RO21 in cover material not used 2.000E-06 .o DIFCV
RO21 in foundation material 2.000E-08 | 2.000E-08 .- DIFFL
RO21 in contaminated zone soil 2.000E-06 { 2.000E-06 .- DIFCZ
R021 | Radon vertical dimension of mixing (m) 2.000E+00 | 2.000E+00 --e HMIX
RO21 | Average annual wind speed (m/sec) 2.000E+00 | 2.000E+00 oo WIND
R021 | Average building air exchange rate (1/hr) 1.00GE+00 | 1.000E+00 --- REXG
R021 | Height of the building (room) (m) 2.5008+00 | 2.500E+00 wes HRM
R021 | Building interior area factor 1.0006+00 | 1.000E+00 .o FAl
R021 |} Bulk density of building foundation (g/cm™*3) 2.400E+00 | 2.400E+00 --- DENSFL
R021 | Thickness of building foundation (m) 1.500e~01 | 1.500e-01 cee FLOOR
RO21 | Building depth below ground surface (m) 1.000E+00 | 1.000E+00 se- DMFL
RO21 | Fraction of time spent indoors 5.000E-01 | 5.000E-01 .- FIND
RO21 | Fraction of time spent outdaors (on site) 2.5Q0E-01 | 2.S00E-01 - FOTD
R021 Emanating power of Rn-222 gas 2.000E-01 | 2.000E-01 .-e EMANACT)
R021 | Emsnating power of Rn-220 gas not used 1.000E-01 .- EMANA(2)

Summary of Pathway Selections

Pathway

User ISelection

-~ external gamma
-- inhalation

-- plant ingestion
-- meat ingestion
milk ingestion
-- aguatic foods
-= drinking water
== radon

-- gsoil ingestion

VO~NOWVMHWN -
'
.

active
active
active
active
active
active
active
active
active
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Summary : WJ-Group 1 nuclides - 0 m cover

Contaminated Zone Dimensions

02/19/93 16:38 Page 9

File: 1-0t.w

Initial Soil Concentrations, pCi/g

\) Area: 100.00 square meters
Aness: 0.15 meters
~ .er Depth: 0.00 meters

Total Dose TDOSE(t),

Basic Radiation Dose Limit = 100 mrem/yr

Ac-227
c-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
#-3
1-129
Mn-54
Ni-59
Ni-63
Pa-231
Ru-106
Sb- 125
Sm-151
Sr-90
u-233
u-234
u-235

mrem/yr

1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01 .
1.000E+01
1.000E+01
1.000eE+01
1.000E+01
' 1.000e+01
1.000E+01
1.000E+01

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): O0.000E+00 2.1186+00 4.058E+00 1.14BE+01

TDOSE(t): 2.625E+02 1.485E+02 1.901E+0

2 6.008E+01

4.107E+02 1.000E+03
5.666E+01 4.294E-15

M(t): 2.625E+00 1.485E+00 1.901E+00 &.D08E-01 5.664E-01 4.294E-17

Maxi-q3 TDOSE(t): 1.902E+02 mreayyr at t = 4.059 = 0.001 years (within user specified time frame)
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Summary : WJ-Group 1 nuclides - 0 m cover File: 1-0t.WJ .
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.059 yeers
Water [ndependent Pathways TEROL
Ground Dust Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. arem/yr fract. mrem/yr fract.
Ac-227 5.459E+00 0.0287 2.827E+0%1 0.1487 0.000E+00 0.0000 3.598E-01 0.0019 4.603E-03 0.0000 2.718-06 0.0000 2.682E-01 0.0014
C-14 0.000E+00 0.0000 2.958£-28 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+QC0 0.0000 ©.000E+00 0.0000 1.253E-27 0.0000
Ce-144  1.270E-02 0.0001 5.896E-05 0.0000 0.000E+00 0.0000 4.029E-06 0.0000 1.177E-08 0.0000 1.390E-10 0.0000 1.427E-05 0.000C
Co-60  3.603E+01 0.1895 5.500E-04 0.0000 0.000E+00 0.0000 2.018E-03 0.0000 5.021E-06 0.0000 2.965E-05 0.0000 4.039E-04 0.0000
Cs-134 7.577e+00 0.0398 7.510E-05 0.0000 0.000E+00 0.0000 5.394E-04 0.0000 &.179E-05 0.0000 8.227E-06 0.0000 5.010E-04 0.0000
Cs-137 1.315e+01 0.0692 1.823£-04 0.0000 0.000E+00 0.0000 1.299E-03 0.0000 1.007E-04 0.0000 1.982e-05 0.0000 1.207E-03 0.0000
Eu-152 4.831E-22 0.0000 2.497E-26 0.0000 0.000E+00 0.0000 3.870E-27 0.0000 &.952E-29 0.0000 0.000£+00 0.0000 2.885€-27 0.0000
Eu-154 4.836E-22 0.0000 2.431E-26 0.0000 O0.000E+00 0.0000 5.235E-27 0.0000 &.497E-29 0.0000 0.000E+00 0.0000 3.902€-27 0.0000
Eu-155 7.006E-264 0.0000 3.117e-27 0.0000 0.000E+00 0.0000 S5.905E-28 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.401E-28 0.0000
Fe-55  0.000E+00 0.0000 5.702E-06 0.0000 0.000E+00 0.0000 1.236E-06 0.0000 7.481E-08 0.0000 2.651E-09 0.0000 5.389E-06 0.0000
H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.994€-29 0.0000
1-129  3.135E-13 0.0000 3.311E-15 0.0000 0.000E+00 0.0000 2.349€-13 0.0000 1.213E-14 0.0000 7.166€E-15 0.0000 2..182E-14 0.0000
Mn-54  5.951E-01 0.0031 1.465E-06 0.0000 0.000E+00 0.0000 4.165E-05 0.0000 5.144E-07 0.0000 1.2156-08 0.0000 :.518E-06 0.0000
Ni-59  0.000E+00 0.000C 1.583E-05 0.0000 0.000E+00 0.0000 5.3418-05 0.0000 1.322E-07 0.0000 5.308-07 0.0000 5.298E-06 0.0000
Ni-63  0.00CE+00 0.0000 3.830E-05 0.0000 0.000E+00 0.0000 1.402E-04 0.0000 3.470E-07 0.0000 1.394E-06 0.0000 1.391E-05 0.0000
- Pe-231 1.407E+00 0.0074 1.158E+01 0.0609 0.000E+00 0.0000 4.068E-01 0.0021 5.205E-03 0.00G0 3.074E-06 0.0000 3.032E-01 0.0016
Ru-106 5.283E-24 0.0000 4.076€-27 0.0000 0.000E+00 0.0000 4.5Q5E-27 0.0000 1.120€-29 0.0000 0.000E+00 0.0000 8.478E-28 0.0000
$b-125 6.794E-23 0.0000 5.0026-28 0.0000 ©.000E+00 0.0000 3.285E-27 0.0000 2.448E-29 0.0000 0.000E+Q0 0.0000 5.622E-28 0.0000
Sm-151 4.002E-29 0.0000 3.961E-27 0.0000 0.000E+00 0.0000 2.539E-28 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.967E-28 0.0000
Sr-90  0.000E+00 0.0000 6.193E-03 0.0000 0.000E+00 0.0000 2.994E-01 0.0016 2.212E-04 0.0000 1.306E-03 0.0000 2.825e-03 0.0000
U-233  46.085E-03 0.0000 7.369€-01 0.0039 0.000E+00 0.0000 8.739E-03 0.0000 1.118E-04 0.0000 1.568E-05 0.0000 6.485E-03 0.0000
U-234  3.943E-03 0.0000 7.337E-01 0.0039 4.884E-09 0.0000 B3.340E-03 0.0000 1.067E-04 0.0000 1.512E-05 0.0000 6.216E-03 0.0000
U-235 2.603E+00 0.0137 6.780E-01 0.0036 0.000E+00 0.0000 8.051E-03 0.0000 1.030E-04 0.0000 1.454E-05 0.0000 6.001E-03 0.0000
Total 6.685E+01 0.3515 4.201E+01 0.2209 4.8B4E-09 0.0000 1.09SE+00 0.0058 1.050E-02 0.0001 1.391€-03 0.0000 5.951E-01 0.0031
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ummary : Wd-Group 1 nuclides - 0 m cover

Total Dose Contributions TDOSE(i,p,

02/19/93

16:38 Page 11
File: 1-0t.W

t) for Individual Radionuclides (1)

and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 4.059 years
‘ 4 Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
adio-
~uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
4¢-227 (.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.0008+G0 6.0000 0.000£+00 0.0000 0.000E+00 0.0000 3.437E+01 0.1807
-14 1.395E-11 0.0000 1.950E-12 0.0000 0.000E+00 6.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.590E-11 0.0000"
2-144 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 1.277e-02 0.0001
Co-60  0.000E+00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.0C0E+00 0.0000 3.604E+01 0.1895
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 0.000E+Q00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.57BE+00 0.0398
i-137  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.315E+01 0.0692
+~152  3.213e-11 0.0000 1.407E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.170E-15 0.0000 1.442E-17 0.0000 3.227E-11 0.0000
~4~154 4 ,.345E-11 0.0000 1.902E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.3458-15 0.0000 1.9508-17 0.0000 4.3458-11 0.0000
Eu-155 4.901E-12 0.0000 2.146E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.414E-16 0.0000 2.200E-18 0.0000 4 .924E-12 0.0000
Fa-55  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 6.0000 0.000E+00 0.0000 0.000£+00 0.0000 1.240E-05 0.0000
3 3.334E-13 0.0000 7.996E-18 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.334E-13 0.0000
129  7.9396+01 0.4174 2.871E-02 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 6.099€-02 0.0003 1.425E-01 0.0007 7.962e+01 0.4187
in-54  0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.951-01 0.0031
1i-59  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.4625E-05 0.0000
-63  0.000E+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.942E-04 0.0000
-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.370E+01 0.0721
-+106 9.440E-12 0.0000 1.294E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.5625E-16 0.0000 B.473E-19 0.0000 9.454E-12 0.0000
b-125 6.260E-12 0.0000 3.813e-16 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 7.214E-16 0.0000 8.42BE-16 0.0000 &.262E-12 0.0000
m»-151 2.191E-12 0.0000 9.591E-15 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 4.208E-16 0.0000 9.831€-19 0.0000 2.201E-12 0.0000
-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0G 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.099E-01 0.0016
233 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.S83E-01 0.0040
-234  0.000E+Q0 0.0000 9.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 0.000E+00 0.0000 7.5232-01 0.0040
-2&35  0.000E+Q0 0.0000 0.000E+00 0.0000 0.0C0E+G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.29SE+00 0.0173
tal  7.939E+01 0.4174 2.871E-02 0.0002 0.000E+Q0 0.0000 0.C00E+00 0.0000 &.099€-02 0.0003 1.425E-01 0.0007 1.902E+02 1.0000

Sun of all water

)

/

independent and dependent

pathuays.
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Sumary : WJ-Group 1 nuclides - 0 m cover

Radio-
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File: 1-0t.W4

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227 8.198E+00 0.0312 4.329€+01 0.1649 0.000E+00 0.0000 S5.509€-01 0.0021 7.048£-03 0.0000 4.162E-06 0.0000 4.106E-01 0.0016
c-14 0.000E+00 0.0000 1.357E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.749€-05 0.0000
Ce-144 4.768E-01 0.0018 2.262E-03 0.0000 0.000E+00 0.0000 1.545E-04 0.0000 4.514E-07 0.0000 5.332E-09 0.0000 5.475E-04 0.0000
Co-60 6.244E+01 0.2379 9.692E-04 0.0000 0.000E+00 0.0000 3.556E-03 0.0000 8.848E-06 0.0000 5.225E-06 0.0000 7.117€-04 0.0000
Cs-134 3.007E+01 0.1146 3.037E-04 0.0000 0.000E+0C 0.0000 2.181E-03 0.0000 1.690E-04 0.0000 3.327E-05 0.0000 2.026E-03 0.0000
Cs-137 1.464E+01 0.0558 2.048E-04 0.0000 0.00CE+00 0.0000 1.474E-Q3 0.0000 1.142E-04 0.0000 2.248E-05 0.0000 1.359€-03 0.0000
Eu-152 2.706E+01 0.1031 1.422E-03 0.0000 0.000E+00 0.0000 2.204E-04 0.0000 2.819E~06 0.0000 1.645E-09 0.0000 1.642E-04 0.0000
Eu-154 3.036E+01 0.1157 1.680E-03 0.0000 0.000E+00 0.0000 3.342E-04 0.0000 4.276E-06 0.0000 2.525E-09 0.0000 2.491E-04 0.0000
Eu-155 5.523E-0%1 0.0021 2.520€-04 0.0000 0.000E+00 0.0000 4.774E-05 0.0000 6.108E-07 0.0000 3.407E-10 0.0000 3.559€-05 0.0000
Fe-55 0.000E+00 0.0000 1.580E-05 0.0000 0.000E+00 0.0000 3.640E-06 0.0000 2.204E-07 0.0000 7.811E-09 0.0000 1.588E-05 0.0000
H-3 0.000E+00 0.0000 4.071E-07 0.0000 0.000E+00 0.0000 3.002E-08 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 1.725E-06 0.0000
1-129 1.072E-01 0.0004 1.163E-03 0.0000 0.000E+00 0.0000 8.253E-02 0.0003 4.263E-03 0.0000 2.518E-03 0.0000 7.4665E-03 0.0000
Mn-54  1.651E+01 0.0629 4.135E-05 0.0000 0.000E+Q0 0.0000 1.175E-03 0.0000 1.452E-05 0.0000 3.431E-07 0.0000 7.391E-05 0.0000
Ni-59 0.000E+00 0.0000 4.745E-05 0.0000 0.000E+00 0.0000 5.520€-05 0.0000 1.366E-07 0.0000 5.485E-07 0.0000 5.47SE-06 0.0000
Ni-63  0.000E+00 0.0000 4.071E-05 0.0000 0.000E+00 0.0000 1.490E-04 0.0000 3.688E-07 0.0000 1.481E-06 0.0000 1.47BE-05 0.0000
Pa-231 6.592E-01 0.0025 B8.400E+00 0.0320 0.000E+00 0.0000 4.040E-0T 0.0015 5.148E-03 0.0000 3.052E-06 0.0000 3.011E-01 0.0011
Ru-106 3.613E+00 0.0138 2.843E-03 0.0000 0.000£+00 0.0000 3.142E-03 0.0000 7.813E-06 0.0000 4.614E-09 0.0000 5.913E-04 0.0000
Sb-125 8.435E+00 0.0321 6.332E-05 0.0000 0.000E+00 0.0000 4.159E-04 0.0000 3.100E-06 0.0000 9.154E-07 0.0000 7.118E-05 0.0000
Sm-151 1.843E-06 0.0000 1.874E-04 0.0000 0.000E+00 0.0000 1.249E-05 0.0000 1.598E-07 0.0000 9.4356-11 0.0000 9.308E-06 0.0000
$r-90  0.000£+00 0.0000 8.400E-03 0.0000 0.000E+00 0.0000 4.061E-01 0.0015 3.001E-04 0.0000 1.772E-03 0.0000 3.832E-03 0.0000
U-233  4.407e-03 0.0000 8.400E-01 0.0032 0.000E+00 0.0000 9.916E-03 0.0000 1.269E-04 0.0000 1.798-05 0.0000 7.391E-03 0.0000
U-236  4.403E-03 0.0000 8.400E-01 0.0032 0.000E+00 0.0000 9.549E-03 0.0000 1.222E-04 0.0000 1.732E-05 0.0000 7.118E-03 0.0000
u-235 2.9096+00 0.0111 7.754E-01 0.0030 0.0C0E+00 0.0000 9.182E-03 0.0000 1.175E-04 0.0000 1.665E-05 0.0000 6.844E-03 0.0000
Total 2.061E+02 0.7850 5.417E+01 0.2064 0.000E+00 0.0000 1.485E+00 0.0057 1.747€-02 0.000%1 4.413E-03 0.0000 7.505E-01 0.0029

l
R
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aummary : WJ-Group 1 nuclides - 0 m cover
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

adio-
nuclide

Water

Fish
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Radon

Water Dependent Pathways
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Page 13
File: 1-0t.WJ

As mrem/yr and Fraction of Total Dose At t = 0.000E+Q0 years

Meat

Mitk

All Pathusys*

mrem/yr

fract.

aren/yr

fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

©2-227
=14
2~ 144
Co-60
Cs-134
i-137
152
eu-154
Eu-155
55
-3
129
Mn-54
Ni-59
-63
1-231
xu-106
Sb-125
* =151
=90
233
y-234
u-235

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+C0
0.000E+00
0.000E+00
0.000€E+00
0.000&+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000

0.000E+00

0.0000

0.000e+00 0.0000
0.000E+0C 0.0000

0.000€+00

0.000E+00 0.0000

0.000e+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+C0

0.0000
0.0000
0.0000
0.0000
0.0000
0.000C
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000£+00
0.000E+00
0.000E+00
0.000e+00
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00C 0.0000
0.000E+00 0.0000

0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

5.246E+01 0.1999
7.106E-05 0.0000°
4.798E-01 0.0018
6.2456+01 0.2379
3.008E+01 0.1146
1.465E+01 0.0558 -
2.706E+01 0,1031 -
3.036e+01 0.1157 -
5.526E-01 0.0021
3.655€-05 0.0000
2.162€-06 0.0000
2.054e-01 0.0008
1.6526+01 0.0629
7.880E-05 0.0000
2.064E-04 0.0000
9.769E+00 0.0372
3.6198+00 0.0138
8.436E+00 0.0321
2.1126-04 0.0000
4.204E-01 0.0016
8.619€-01 0.0033
8.612E-01 0.0033
3.701E+00 0.0141

tal

s ¢
. )
J

0.000E+00

all water

0.0000

0.000E+00

0.0000

0.000E+00

independent and dependent pathways.

0.0000

0.000E+00 0.0000

0.000E+Q0 0.0000

0.000E+00 0.0000

2.625E+02 1.0000



Residual Radiocactivity Program, Version 4.008

Summary : WJ-Group 1 nuclides - 0 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and. Fraction of Total Dose At t = 2.118E+00 years

Radio-

Ground

Dust

02/19/93

Water Independent Pathways

Radon

16:38
File:

Plant

Page 114
1-0t.WJd

Meat

Milk

Soil

Nuclide mremy/yr fract.

mrem/yr fract.

mrem/yr fract.

ﬁrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
fe-55
#-3
1-129
Mn-54
Ni-59
Ni-63
Pa-231
Ru-106
§b-125
Sm-151
Sr-90
u-233
u-234
u-235

6.631E+00 0.0446
0.000E+00 0.0000
7.188£-02 0.0005
4.687E+01 0.3156
1.465E+01 0.0986
1.385E+01 0.0932
3.638E-11 0.0000
3.846E-11 0.0000
6.213e-13 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
1.026E-07 0.0000
2.915SE+00 0.0196
0.000E+00 0.0000
0.000E+00 0.0000
1.104E+00 0.0074
1.316E-12 0.0000
7.486E-12 0.0000
2.745e-18 0.0000
0.000£+00 0.0000
5.312e-03 0.0000
4.156€-03 0.0000
2.745E+Q0 0.0185

3.467E+01 0.2334
2.025e-17 0.0000
3.372E-04 0.0000
7.212€-04 0.0000
1.465E-04 0.0000
1.936E-04 0.0000
1.895E-15 0.0000
2.110E-15 0.0000
2.798€-16 0.0000
9.560E-06 0.0000
5.394E-19 0.0000
1.097E-09 0.0000
7.235e-06 0.0000
1.715E-05 0.0000
3.944€E-05 0.0000
1.036E+01 0.0697
1.025-15 0.0000
5.563E-17 0.0000
2.752E-16 0.0000
7.165E-03 0.0000
7.845€-01 0.0053
7.828E-01 0.0053
7.230E-01 0.0049

«17
-04
-04
-04
04
15

0.00CE+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000€+00 ©6.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
1.388E-09 0.0000
0.000E+00 0.0000

4.411E-01 0.0030
0.000E+C0 0.0000
2.304E-05 0.0000
2.646E-03 0.0000
1.052E-03 0.0000
1.380E-03 0.0000
2.938E-16 0.0000
4.197e-16 0.0000
5.300E-17 0.0000
2.071€E-06 0.0000
3.978E-20 0.0000
.788 0.0000
0.0000
0.0000
0.0000
0.0028
0.0000
0.

Q.

0.

0.

0.

52
-
uas:aasaaaa

644
.0B&E-
133
65 0000
0000
0023
0001

0001
8.573E 03 0.0001

on-ou-u.-»-ounuq

5.643E-03 0.0000
0.000E+00 0.0000
6.731E-08 0.0000
6.584E-06 0.0000
8.152E-05 0.0000
1.069E-04 0.0000
3.758€-18 0.0000
5.369€-18 0.0000
6.781E-19 0.0000
1.254E-07 0.0000
0.000E+00 0.0000
4.0226-09 0.0000
2.541E-06 0.0000
1.343€-07 G.0000
3.573e-07 0.0000
.228€E-03 0.0000
.0000
.0000

3.333e-06 0.0000
0.000E+00 0.0000
7.951E-10 0.0000
3.888E-06 0.0000
1.605E-05 0.0000
2.1056-05 0.0000
2.220E-21 0.0000
3.171E-21 0.0000
4.005E-22 0.0000
4.444E-09 0.0000
0.000E+00 0.0000
2.375E-09 0.0000
6.002E-08 0.0000
5.393e-07 0.0000
1.435E-06 0.0000
3.087e-06 0.0000
1.664E-21 0.0000
8.042€-19 0.0000
1.385E-22 0.0000
1.512€-03 0.0000
1.674E-05 0.0000
1.613E-05 0.0000
1.551E-05 0.0000

3.288E-01 0.0022
8.578€-17 0.0000
8.164E-05 0.0000
5.296E-04 0.0000
9.772e-04 0.0000.
1.282E-03 0.0000
2.190E-16 0.0000.
3.128E-16 0.0000
3.951E-17 0.0000
9.035E-06 0.0000
2.285E-18 0.0000
7.233e-09 0.0000
1.293E-05 0.0000
5.382E-06 0.0000
1.432E-05 0.0000
3.0446E-01 0.0021
2.132E-16 0.0000
6.253€-17 0.0000
1.367€-17 0.0000
3.269E-03 0.0000
6.904E-03 0.0000
6.833E-03 0.0000
6.390€-03 0.0000

Total

8.8B4E+01 0.5982

4.7328+401 0.3186

1.388E-09 0.0000

1.228E+00 0.0083

1.609€-03 0.0000

6.595E-01 0.0044

Ve
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sumsry : WJ-Group 1 nuclides - 0 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and Pathways (p)
As mrem/yr and-Fraction of Total Dose At t = 2,1186+00 years

Water Dependent Pathways

Water

Fish

02719793 16:38

Radon

Plant

Page 15
File: 1-0t.WJ

Meat

Milk

All Pathways*

adio~
Nucl ide mrem/yr

fract.

mrem/yr fract.

mrem/yr

"fract.

mrem/yr frlcf.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

‘c-227
-14
e-1464

Co-60

Cs-134
s-137
u-152

eu-154

Eu-155

“e-55
-3
-129

Mn-54
Ni-59
i-63
2-231
- 106
Sb-125
“n-151
--90
-233
u-234
u-235

0.000E+00
9.303E-01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
2.375E+00
3.393e+00
4.285€-01
0.000E+00
2.478BE-02
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
2.312e+00
6.782E-01
1.482E-01
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0063
0.0000
0.0000
0.0000
0.0000
0.0160
0.0228
0.0029
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0156
0.0046
0.0010
0.0000
0.0000
0.0000
0.0000

0.0006+00 0.0000
1.300E-01 0.0009
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.040E-02 0.0001
1.485€-02 0.0001
1.876E-03 0.0000
0.000E+00 0.0000
5.944E-07 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
3.169e-03 0.0000
4.131E-05 0.0000
6.490E-04 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.00CE+00
0.000E+00
0.000E+00
0.000&+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000e+00
0.000&+00
0.000e+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000e+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&£+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000

0.000£+00
0.000E+Q0
0.000E+00
0.000E+00
0.000€+00
0.000E+Q0
4.561E-04
6.517E-04
8.230e-05
0.000E+00
0.000E+00
0.00GE+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
8.883E-05
7.815e-05
2.847e-05
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

"6.000E+00 0.0000

1.066E-06 0.0000
1.523E-06 0.0000
1.923E-07 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.076€-07 0.0000
9.130E-05 0.0000
6.652E-08 0.0000

0.000E+0C 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

4.207e+01 0.2833
1.060E+00 0.0071
7.233E-02 0.0005
4.688E+01 0.3156
1.465E+01 0.0986
1.385E+01 0.0932
2.384E+00 0.0161
3.408E+00 0.0229
4.304E-01 0.0029
2.080E-05 0.0000
2.478E-02 0.0002
-952€-07 0.0000
-916E+00 0.0196
.747E-05 0.0000
.999€-04 0.0000
.2186+01 0.0820
.316E+00 0.0156
. =01 0.0046
. 01 0.0010
-5 01 0.0024
.062E-01 0.0054
8.026E-01 0.0054
3.483E+00 0.0235

TB4E
489E
86E

OO =N s N =

iral  1.029E+01

< all water

)

*Sur

0.0693

independent and dependent

1.610E-01 0.0011

0.000E+00

pathways.

0.0000

0.000€+00 0.0000

1.386E-03

0.0000

9.436E-05 0.0000

1.485€+02 1.0000
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Summnary : Wd-Group 1 nuclides - 0 m cover

Radio-

02/19/93

16:38

Page 16
File: 1-0t.wJ

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4,058E+00 years

Ground

Dust

Water Independent Pathways

Radon

Ptant

Meat

Milk

i;

Soil

Nuclide mrem/yr fract.

mren/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
C-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Pa-231
Ru-106
Sb-125
S$m-151
s$r-90
u-233
u-234
u-235

5.459E+00 0.0287
0.000E+00 0.0000
1.270E-02 0.0001
3.604E+01 0.1895
7.578E+00 0.03%9
1.31SE+01 0.0692
4.866E-22 0.0000
4.871E-22 0.0000
7.056€E-24 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
3.146E-13 0.0000
5.953E-01 0.0031
0.000E+Q0 0.0000
0.000E+00 0.0000
1.407E+00 0.0074
5.322E-24 0.0000
6.843E-23 0.0000
4.030E-29 0.0000
0.000E+00 0.0000
6.085E-03 0.0000
3.943E-03 0.0000
2.603E+00 0.0137

2.828E+01 0.1487
2.978€-28 0.0000
5.899€-05 0.0000
5.501E-04 0.0000

.7.512e-05 0.0000

1.823E-04 0.0000
2.514E-26 0.0000
2.650E-26 0.0000
3.139€-27 0.0000
5.703€-06 0.0000
0.000E+00 0.0000
3.3226-15 0.0000
1.465€-06 0.0000
1.688E-05 0.0000
3.830€-05 0.0000
1.158E+01 0.0609
4.106E-27 0.0000
5.037€-28 0.0000
3.989€-27 0.0000
6.193€-03 0.0000
7.369E-01 0.0039
7.337E-01 0.0039
6.780E-01 0.0036

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
4.883E-09 0.0000
0.000E+00 0.0000

3.598E-01 0.0019
0.000E+00 0.0000
4.031E-06 0.0000
2.018¢-03 0.0000
5.395E-04 0.0000
1.299E-03 0.0000
3.898E-27 0.0000
5.272e-27 0.0000
5.947E-28 0.0000
1.236E-06 0.0000
0.000E+00 0.0000
2.358E-13 0.0000
4.166E-05 0.0000
5.341E-05 0.0000
1.402E-04 0.0000
4.068E-01 0.0021
4.539E-27 0.0000
3.309€-27 0.0000
2.658E-28 0.0000
2.994E-01 0.0016
8.7398-03 0.0000
8.341E-03 0.0000
8.051E-03 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

4.603E-03
0.000E+00
1.178e-08
5.021E-06
4.180E~05
1.007e-04
4.987E-29
6.745E-29 0.0000
0.000E+00 0.0000
7.482E-08 0.0000
0.000E+00 0.0000
1.218E-14 0.0000
5.146E-07 0.0000
1.322E-07 0.0000
3.470E-07 0.0000
5.205e-03 0.0000
.128E-29 0.0000
-466E-29 0.0000
-000E+00 0.0000
.2126-04 0.0000
-118e-04 0.0000
-067E-04 0.0000
-030E-04 0.0000

2.718E-06 0.0000
0.000E+00 0.0000
1.391€-10 0.0000
2.965E-06 0.0000
8.229e-06 6.0000
1.982E-05 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
2.651E-09 0.0000
0.000E+00 0.0000
7.192E-15 0.0000
1.216E-08 0.0000
5.308E-07 0.0000
1.394E-06 0.0000
3.074E-056 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.307e-03 0.0000
1.568E-05 0.0000
1.512¢-05 0.0000
1.454E-05 0.0000

2.682E-01 0.0014
1.262E-27 0.0000
1.428E-05 0.0000
4.039E-04 0.0000
5.011E-04 0.0000
1.207E-03 0.0000
2.905-27 0.0000.
3.929€-27 0.0000
4.433€-28 0.0000
5.390E-06 0.0000
3.015€-29 0.0000
2.190E-14 0.0000
2.619E-06 0.0000
5.298E-06 0.0000
1.391€-05 0.0000
3.0326-01 0.0016
8.540E-28 0.0000
5.662E-28 0.0000
1.981E-28 0.0000

Totat

6.685E+01 0.3516

4.201E+01 0.2210

4.883E-09 0.0000

1.095€+00 0.0058

1.050E-02 0.0001

1.391€-03 0.0000

5.951e-01 0.0031
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iummary : Wd-Group 1 nuclides - 0 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mren/yr and Fraction of Total Dose At t = 4.058E+00 years

Water Dependent Pathways

Water

Fish

02719793

Radon

16:38

Plant

Page 17
File: 1-0t.WJ

Meat

Mitk

P

All Pathuays*

tadio-
luclide mrem/yr

fract.

mrem/yr fract.

mren/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

c-227
-14
e~ 144
i0-60
's-134
's-137
u-152
u-154
iu-15%
‘e-55
-3
-129
n-54
i-59
i-63
a-23
u-106
b-125
m-151
+-90
-233
1-234
=235

0.000E+00
1.405€-11
0.000E+00
0.000E+00
0.000E+00
0.000E+00
3.235E-11
4 . 376E-11
4.936E-12
0.000E+00
3.357e-13
7.932E+01
0.000E+00
0.000E+00
0.000£+00
0.000E+00
9.510e-12
6.305E-12
2.206E-12
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.4172
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000&+00 0.0000
1.963E-12 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 9.0000
0.000€+00 0.0000
1.416E-13 0.0000
1.916E-13 0.0000
2.161E-14 0.0000
0.000E+00. 0.0000
8.052¢-18 0.0000
2.869€-02 0.0002
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
1.303e-14 0.0000
3.841E-16 0.0000
9.659€-15 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+QC
0.000E+00
0.000E+00
0.000E+00
0.000E+C0
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000 -

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
6.214E-15 0.0000
8.405E-15 0.0000
9.481E-16 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
6.094E-02 0.0003
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.653E-16 0.0000
7.266E-16 0.0000
4.237E-16 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.452€-17 0.0000
1.964E-17 0.0000
2.215-18 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.424E-01 0.0007
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
8.536€-19 0.0000
8.489E-16 0.0000
9.901E-19 0.0000
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.0000

3.437E+01 0.1808
1.601E-11 0.0000
1.278€-02 0.0001
3.604E+01 0.1896
7.579E+00 0.0399
1.3156+01 0.0692
3.250e-11 0.0000
4.396E-11 0.0000
4.959€-12 0.0000
1.241E-05 0.0000
3.357E-13 0.0000
7.955E+01 0.4184
5.954E-01 0.0031
7.625€-05 0.0000
1.942E-04 0.0000
1.370E+01 0.0721
9.524E-12 0.0000
6.307e-12 0.0000
2.216E-12 0.0000
3.099€-01 0.0016
7.583E-01 0.0040
7.523-01 0.0040
3.295E+00 0.0173

otal 7.932E+01

S~ ~f all water

0.4172

2.869E-02 0.0002

0.000E+00 0.0000

independent and dependent pathways.

0.000E+Q0 0.0000

6.094€-02 0.0003

1.424E-01 0.0007

1.901e+02 1.0000



Residual Radioactivity Program, Version 4.005

Summary : WJ-Group 1 nuclides - 0 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.148E+01 years

Radio-

Ground

Dust

02/19/93

Water Independent Pathways

Radon

16:38

Plant
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File: 1-0t.WJ

Meat

Milk

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrea/yr fract.

Ac-227

2.591E+00 0.0431

1.2958+01 0.2155

0.000E+00 0.0000

1.647E-01 0.0027

2.108E-03 0.0000
0.

1.245€-06 0.0000

1.228€-01 0.0020
0.000E+00 0.0000

c-14 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 0G0E+00 0.0000 0.000E+00 0.0000

Ce-144 1.674E-05 0.0000 7.474E-08 0.0000 0.000E+00 0.0000 5.107E-09 0.0000 1.492E-11 0.0000 1.762E-13 0.0000 1.809E-08 0.0000
Co-60  1.316E+01 0.2191 1.948E-04 0.0000 0.000E+00 0.0000 7.147E-04 0.0000 1.778E-06 0.0000 1.050E-06 0.0000 1.430E-04 0.0000
Cs-134  6.081E-01 0.0101 5.824E-06 0.0000 0.000E+00 0.0000 4.183E-05 0.0000 3.241E-06 0.0000 6.380E-07 0.0000 3.885E-05 0.0000
Cs-137 1.079E+01 0.1796 1.444E-04 0.0000 0.000E+00 0.0000 1.030E-03 0.0000 7.977E-05 0.0000 1.570E-05 0.0000 9.562E-04 0.0000
Eu-152 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0Q0 0.0000 0.000E+00 0.0000.
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000:
Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Fe-55  0.000E+Q0 0.0000 7.889E-07 0.0000 0.000E+00 0.0000 1.709E-G7 0.0000 1.035E-08 0.0000 3.568E-10 0.0000 7.455E-07 0.0000
#-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C O.0000 0.000E+00 0.0000 0.000E+00 $.0000
1-129  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00  0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Mn-54  1.363E-03 0.0000 3.251E-09 0.0000 0.000E+00 0.0000 9.243E-08 0.0000 1.1426-09 0.0000 2.497E-11 0.0000 5.810E-09 0.0000
Ni-59  0.000E+00 0.0000 1.584E-05 0.0000 0.000E+00 0.0000 5.019E-05 0.0000 1.242E-07 0.0000 4.989E-07 0.0000 4.979E-06 0.0000
Ni-63  0.000E+Q0 0.0000 3.419E-05 0.0000 0.000E+00 0.0000 1.252E-04 0.0000 3.098E-07 0.0000 1.244E-06 0.0000 1.242E-05 0.0000
Pe-231 1.946E+00 0.032¢ 1.307E+01 0.2175 0.000€+00 0.0000 3.684E-01 0.0061 4.712E-03 0.0001 2.783E-06 0.0000 2.746E-01 0.0046
Ru-106 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.00OE+00 0.0000 O.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sb-125 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sm-151 0.000E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CO0E+00 0.0000 0.000E+00 0.0000
Sr-90  0.000E+00 0.0000 3.539€-03 0.0001 0.000E+00 0.0000 1.711E-01 0.0028 1.264E-04 0.0000 7.466E-04 0.0000 1.515E-03 0.0000
U-233  8.592E-03 0.0001 5.79BE-01 0.0097 0.000E+00 0.0000 6.941E-03 0.0001 8.876E-05 0.0000 1.217€-05 0.0000 S5.10SE-03 0.0001
U-234  3.226E-03 0.0001 S.717E-01 0.0095 3.318E-08 0.0000 6.499E-03 0.0001 8.3156-05 0.0000 1.178E-05 0.0000 4.844E-03 0.0001
U-235  2.122E+00 0.0353 5.299E-01 0.0088 0.000E+Q0 0.0000 6.325E-03 0.0001 8.094E-05 0.0000 1.133E-05 0.0000 4.716E-03 0.0001
Total  3.123E+01 0.5199 2.770E+01 0.4610 3.31B8E-08 0.0000 7.259E-01 0.0121 7.285E-03 0.0001 8.051E-04 0.0000 4.148E-01 0.0069



‘esidual Radioactivity Program, Version 4.00§

umnary : WJ-Group 1 nuclides - 0 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides 4D)
and Fraction of Total Dose At t = 1.148E+01 years

Water

AS mrem/yr

Fish

02/19/93

16:38

Page 19
File: 1-0t.WJ

Water Dependent Pathways

Radon

Plant

Meat

and Pathways (p)

Milk

All Pathways*

adio-
.uclide mreayyr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr

fract.

Ac-227
-14
e-144

Co-60

Cs-134

“5-137
4152
1-154

Eu- 155

Fe-55
-3
-129

mn-54

Ni-59
“-63
1-231

.1-106

Sb-125

Sm-151
=90
233

3-234

J-235

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
6.659€-20
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
2.4088-23
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00"
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000.

0.000£+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000C
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+Q0
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+0Q0
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
8.0000
0.0000
0.0000
0.0000
0.0000

0.000E+Q0
0.000E+00
0.000E+00
6.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
5.116E-23
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0a00
0.0000

0.000&+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000&+00 0.0000
0.000€+00 -0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.195€-22 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+00 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
¢.000&+00 0.0000

1.583E+01
0.000E+00
1.684E-05
1.317E+01
6.082E-01
1.079e+01
0.000E+00
0.000E+00
0.000E+00
1.716E-06
0.000E+00
6.678E-20
1.364E-03
7.166E-05
1.733E-04
1.568E+01
0.000E+Q0
0.000E+00
0.000E+00
1.771E-01
6.006E-01
5.863E-01
2.663E+00

0.2634-
0.0000
0.0000
0.2191
0.0101
0.1796
6.0000
0.0000
0.0000
0.0000
0.0000
0.0000
6.0000
0.0000
0.0000
0.2606
0.0000
0.0000
0.0000
0.002%
0.0100
0.0098
0.0443

tal  6.659e-20

'sum of all water

)

0.0000

2.408E-23 0.0000

0.000E+00 0.0000

independent and dependent pathuways.

0.000E+00

0.0000

5.1168-23

0.0000

1.195E-22 0.0000

6.008E+01

1.0000



Residual Radigactivity Program, Version 4.00§

Summary : WJ-Group 1 nuclides < 0 m cover

Total Dose Contributions TDOSE({,p,t) for Individual Radionuctides (i) and Pathusys (p)
As mrem/yr and Fraction of Total Dose At t = 4,107E+02 years

Radio-

Ground

Dust

Water Independent Pathways

02/19/93 16:38

Radon

Plant

Page 20
File: 1-0t.WJ

Meat

Milk

Soit

Nuclide mremyyr

fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
#-3
1-129
Mn-54
Ni-59
Ni-63
Pa-231
Ru-106
Sb-125
Sm-151
Sr-90
y-233
u-234
y-235

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 8.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000£+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 G6.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000

0.000e+00 0.0000°

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

0.000E+00

0.0000

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

0.000€+00 0.0000

0.000E+00 0.0000

0.000£+00 0.0000

P



‘esidual Radioactivity Program, Version 4.00§

summary : WJ-Group 1 nuclides - 0 m cover

adio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuc!ides
As mrem/yr and Fraction of Total Dose At ¢ = 4.107E+02

Water

Fish

02/19/93

16:38

Water Dependent Pathways

Radon

Plant

Page 21
File: 1-0t.wJ

years

Meat

(i) and Pathuays (p)

Milk

All Pathways*

nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

‘e-227
-14
e-144

Co-60

Cs-134
s-137
u-152

cu-154

Eu-155

“e-55
-3
-129

Mn-54
Ni~59
i~63
2-231
xu-106
Sb-125
“n-151
--90
-233
y-234
u-235

1.1556-04 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
£0.000€+00 0.0000
5.595e+01 0.9875
0.000E+00 0.0000
0.000E+00 0.0000
0.0G00E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
4.503E-01 0.0079

5.057e-07 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
2.450E-01 0.0043
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
1.9726-03 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000&+00
0.000E+00
0.000&+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

2.218E-08 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
1.075E-02 0.0002
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 G6.0000
0.000E+Q0 0.0000
8.650E-05 0.0000

5.183e-11
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000&+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
2.511€-05
0.000E+Q0
0.000e+00
0.000E+00
0.000E+Q0
0.000E+00
0.000€+00
2.021E-07

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

1.160E-04 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000 .
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
5.621E+01 0.9920
0.000E+00 0.0000
0.000&+00 ©0.0000
0.000£+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.524€E-01 0.0080

-otal

5.640E+01 0.9955

2.469E-01 0.0044

0.000E+00 0.0000

'qu.ﬂf all water independent and dependent pathways.

’

0.000E+Q0 0.0000

1.083E-02 0.0002

2.531E-05

0.0000

5.666E+01 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individuasl Radionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1.000E+03 years

Grourd

Dust

02/19/93

Water Independent Pathways

Radon
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Plant
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File: 1-0t. W

Meat

Milk

Soil

Radio-
Nuclide mremyyr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mren/yr fract.

Ac-227 0.000E+00
c-14 0.000E+00
Ce-144 0.000E+00
Co~60  0.000E+00
Cs-134 0.000E+00
Cs-137 0.000E+00
Eu-152 0.000E+00
Eu-154 0.000E+00
Eu-155 0.000E+00
Fe-55  0.000E+00
H-3 0.000e+00
1-129  0.000E+00
Mn-54  0.000E+00
Ni-59  0.000E+00
Ni-63  0.000E+00
Pa-231 (0.000E+00
Ru-106 0.000E+00
Sb~125 0.000E+00
Sm-151 0.000E+00
$r-90  0.000E+00
u-233  0.000E+00
u-234  0.000E+00
U-235 0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00Q0E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+Q0 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.0005+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000€+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.C00E+Q0 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

Total  0.000E+00

0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+Q0 0.0000

0.000E+Q0

0.0000

0.000E+00 0.0000

0.000E+00 0.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water

Fish

02719793

16:38

Water Dependent Pathways

Rldon

Plant

Page 23
File: 1-0t.Wy

Meat

Mitk

e

All Pathways*

adio-
nuclide mrem/yr

fract.

mrem/yr

fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

4e-227
-4
e- 144
Co-60
Cs-134
s-137
u-152
=u~154
Eu-155
€e-55
-3
-129
Mn-54
Ni-59
i-63
3-231
L 1% d 106
Sb-125
“n-151
~=90
-233
u-234
U-235

6.015E-29
0.000&+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+GD
4.184E-15
0.000E+00
0.000E+00
0.000E+00
3.465E-18
0.000E+00
0.000E+00
8.653E-17

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0a000
0.9745
0.0000
0.0000
0.0000
0.0008
0.0000
0.0000
0.0202

0.000E+Q0
0.000E+00
0.000E+G0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.8326-17
0.000E+00
0.000E+00
0.000E+00
3.698E-21
0.000E+00
0.000E+00
3.788e-19

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0043
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001

0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000e+00
0.000€+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000e+00
0.000€+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
8.036E-19 0.0002
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.9986-23 0.0000
0.000£+00 0.0000
G.000E+00 0.0000
1.662E-20 0.0000

0.000E+Q0
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.00CE+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.878E-21
0.000E+00
0.000e+00
0.000E+00
9.342E-22
0.000E+00
0.000E+00
3.883E-23

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

6.015E-29 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.203g-15 0.9789
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.474E-18 0.0008
0.000€+Q0 0.0000
0.000E+00 0.0000
8.692E-17 0.0202

ital  4.274E-1S

*Sun of all water

b

0.9955

1.870E-17

0.0044

0.000E+00

independent and dependent pathuays.

0.0000

0.000E+00 0.0000

8.203E-19 0.0002

2.851E-21

0.0000

4.294E-15 1.0000
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Dose/Source Ratios Summed Over All Pathways, (mrem/yr)/(pCi/g)

et

Nuctide ‘ _
(i) t= 0.000E+00 2.118E+00 4.058E400 1.148E+01 &4.107E+02  1.000E+03 =

Ac-27 S.2G6E+00  4.2076+00 3.437E+00 1.583E+00 1.160E-05  6.015E-30

c-14 7.1066-06 1.060E-01 1.601E-12 0.000E+00 0.00CE+00  G.000E+00

Ce-144 4.798E-02 7.2336-03 1.2786-03  1.684E-06 0.000E+00 O.000E+00

Co-60 6.245E+00  4.6885+00 3.604E+00 1.317E+00 0.000E+00  O.000E+00

€s-134 3.008E+00 1.4658+00 7.579E-01 6.082E-02 0.000E+00 0.000E+00
Cs-137 1.465E+00 1.385E+00 1.315E+00 1.079E+00 0.000E+00 0.000E+00
Eu-152 2.706E+00 2.386E-01 3.250E-12 0.000E+00 0.000E+00 0.000E+00
Eu-154 3.036E+00 3.40BE-01 4.396E-12 0.00DE+00 0.000E+00  0.00CE+00
Eu-155 5.526E-02 4.304E-02 4.959E-13 0.000E+00 0.000E+00 0.0DOE+00

fe-55 3.655E-06 2.0B0E-05 1.241E-06 1.716E-07 0.000E+00 0.000E+00
H-3 2.1626-07 2.47BE-03 3.357E-14 0.000E+00 0.000E+00 O0.000E+00
1-129 2.054E-02 1.952E-08 7.955E+00 6.67BE-21 0.000E+00 0.000E+00
Mn-54 1.6526+00 2.916E-01 5.954E-02 1.364E-04 0.0008+00 0.000E+00
Ni-39 7.880E-06 7.747€-06 7.625E-06 7.166E-06 0.000E+00 0.000E+00
Ni-&3 2.064E-05 1.999E-05 1.942E-05 1.733E-05 0.000E+00 0.000E+00
Pa-231 9.769E-01 1.218E+00 1.370E+00 1.S66E+00 5.621E+00 4.203E-16
Ru-106 3.619E-01 2.316E-01 9.524E-13  0.000E+00 0.000E+00  0.000E+00
Sb-125 8.436E-01 6.78B4E-02 6.307E-13  0.000E+00 0.000E+00 0.000E+00
Sm-151 2.112E-05 1.489E-02 2.216E-13  0.000E+00 0.00CE+00 - 0.000E+Q0
Sr-90 4.204E-02 3.5B4E-02 3.099E-02 1.771E<02 0.000E+00 3.474E-19
u-233 8.619E-02 8.062E-02 7.583E-02 6.006€-02 0.000E+00 0.000E+00

u-234 8.612E-02 8.026E-02 7.523E-02 5.863E-02 0.000E+00 0.000E+00
u-235 3.701E-01 3.483E-01 3.295E-01 2.663E-01 4.524E-02 8.692E-18




tesidual Radioactivity Program, Version 4.00§
ummary : WJ-Group 1 nuclides - O m cover

02/19/93 16:38
File: 1-0t.WJ

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem/yr

Page 25

i) t= 0.0006+00 2.11BE+00 4.0SBE+00  1.1488+01 4.107E+02  1.000E+03
1c-227 1.906E+01 2.377e+01 2.910E+Q01 6.318E+01 B.6196+06 *7.244E+13
c-14 1.407E+07  9.431E+02 *4.4L54E+12 %4 ,454E+12 4 .454E+12 *4.454E+12
Ce- 144 2.084E+03  1.383E+04 7.824E+04 5.939E+07 *3.190E+15 *3.190E+15
“0-60 1.601E+01  2.133E+01 2.775E+01  7.S96E+01 *1,131E+15 *1.131E+15
s-134 3.325E+01  6.826E+01  1.319E+02 1.644E+03 *1.294E+15 *1.294E+15
s-137 6.827E+01  7.221E+01 7.802E+01 9.267E+01 *8.652E+13 *8.4526+13
Eu- 152 3.696E+01  4.192E+02 3.077E+13 *1.810E+14 *1.810E+14 *1.810E+14
Eu-154 3.293E+01 2.934E+02 2.27SE+13 *2.732E+14 *2.T32E+14 *2.732E414
u-155 1.8106+03 2.3238+03 2.017E+14 *4.651E+14 *4.651E+14 *4.651E+14
e-55 2.736E+07 4.809E+07 8.061E+07 S.B2TE+08 *2.423E+15 *2.4236+1S
n-3 4.626E+08 4. 035E+04 2.979E+15 *9.610E+15 *9.510E+15 *9 610E+15
[-129 4.869E+03 *1.733E+08 1.257E+01 *1.733E+08 *1.733E+08 w1.733c+08
“n-54 6.055E+01 3.430E+02 1.680E+03  7.334E+05 *7.739E+15 *7_730E+1S
i-59 1.2696407 1.291E+07 1.311E+07 1.396E+07 *8.0856+10 *8.085E+10
i-63 4.B4EE+06 5.002E+06 S5.150E+06 5.770E+06 *5.679E+13 *5.679E+13
Pa-231 1.024E+02 B8.211E+01 7.297E+01 6.3B6E+01  1.779E+01 %4.716E+10
Ru-106 2.763E+02 4.318E+402 1.050E+14 ¥3_2658+15 %3 ,265E+15 +3, 265E+15
=125 1.1856+02  1.474E+03  1.5B6E+14 *1.033E+15 *1,.033E+15 *1_0335+15
n-151 4.735E+06 6.716E+Q3 *2.631E+13 *2.631E+13 *2.4631E+13 *2.431E+13
sr-90 2.379E+03 2.7B9E+03 3.22TE+03  5.646E+03 *1.380E+14 *1.380E+14
u-233 1.160E+03  1.200E+03  1.319E+03  1.665E+03 *9.433E+11 *9 633c+11
234 1.161E+03  1.246E+03  1.329E+03  1.706E+03 *6.2336+09 *6.233E+09
235 2.7026+02 2.871E+02. 3.035E+02 3.755E+02 2.210E+03 *2.160E+06

*At specific activity limit
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Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pt:i(g)

and Single Radiomuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimm single radionuclide soil guideline
and at tmax = time of maximum total dose =  4.059 : 0.001 years

Nuclide Initial tmin DSR(i,tmin) G(i,gmin) DSR( i, tmax) G(i,gmx)

(i) pCi/g (years) (pCi/g) (pCi/g)
Ac-227 1.000E+01 0.000E+00 5.266E+00 1.908E+01 3.437E+00 2.910E+01
c-14 1.000E+01 2.118e+00 1.060E-01 9.431E+02 1.590E-12 *4.454E+12

Ce-144 1,0008+01 0.000E+00 4.798E-02 2.0B4E+03 1.277E-03 7.82BE+04
Co-60  1.000E+01 0.000E+00 6.245E+00 1.601E+01 3.604E+00 2.775E+01
Cs-134 1.000E+01 0.000E+00 3.0086+00 3.325E+01 7.578E-01 1.3208+02
Cs-137 1.000E+01 0.000€+00 1.465E+00 6.827E+01 1.315E+00 7.602E+01
Eu-152 1.000E+01 0.000E+00 2.706E+00 3.696E+01 3.227e-12 3.099E+13
€u-154 1.000E+01 0.000E+00 3.036E+00 3.293E+01 4.365E-12 2.291E+13
Eu-155 1.000E+01 0.000E+00 S.526E-02 1.810E+03 4.924E-13 2.031E+14
fe-55  1.000E+01 0.000E+00 3.6556-06 2.736E+07 1.240E-06 8.062E+Q7
H-3 1.000E+01 2.118E+00 2.47BE-03 4.035E+04 3.334E-14 3.000E+15
1-129  1.000E+01 4.058 = 0.001 7.961E+00 1.256E+Q01 7.962E+00 1.256E+01

Mn-54  1.000E+01 0.000E+00 1.652E+00 6.055E+01 5.951E-02 1.580E+03
Ni-59  1.000e+01 0.000E+00 7.880E-06 1.269E+07 7.625E-06 1.311E+07
Ni-&3  1,000E+01% 0.000E+00 2.064E-05 4.B46E+06 1.942E-05 5.1S0E+06

Pa-231 1.000E+01 410.6 = 0.1 S.616E+00 1.781E+01 1.370E+00 7.297e+01
Ru-106 1.000E+01 0.000E+00 3.619E-01 2.763E+02 9.454E-13 1.058E+14
Sh-125 1.000E+01 0.000E+00 8.436E-01 1.185E+02 6.262E-13 1.597e+14

sm-151 1.000E+01 2.118E+00 1.489E-02 6.716E+03 2.201E-13 *2.631E+13
Sr-90  1.000E+01 0.000E+00 4.204E-02 2.379E+03 3.099E-02 3.227e+03
u-233  1.000E+01 0.000E+Q0 8.619€-02 1.160E+03 7.583E-02 1.319e+03

u-234  1.000e+01 0.000E+00 ~  8.6126-02 1.161E+03 7.523E-02 1.329E+03
y-235  1.000E+01 0.000E+00 3.701E-01 2.702E+02 3.295E-01 3.035E+02

*At specific activity limit
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Summary : WJ-Group 2 nuclides - 0 m cover

Site-Specific Parameter Summary

LT

Page 2

o User Used by RESRAD Parameter
) Parsmeter Input | Defsult | (If different from user input) |  Name=
1011 | Area of contaminated zone (m**2) 1.000E+02 | 1.000E+04 .- AREA
1011 | Thickness of contaminated zore (m) 1.500E-01 | 1.0Q0E+00 con THICKO
R011 | Length parallel to aquifer flow (m) 1.000E+02 | 1.000E+02 c-- LCZPAQ
RO11 | Basic radiation dose limit (mrem/yr) 1.000+02 | 1.000E+02 ~ee BRLD
017 | Time since placement of material (yr) 0.000E+00 | 0.000E+Q0 --- Tl
011 | Times for calculations (yr) 2.1186+00 | 1.000E+00 --- T 2)
‘011 | Times for caleculations (yr) 4.0586+00 | 3.000E+00 --- T( 3
RO11 | Times for calculations (yr) 1.1486+01 | 1.000E+01 -ee T( 4)
RO11 | Times for ealculations (yr) 4.107e+02 | 3.000E+01 .- L))
011 | Times for calculations (yr) 1.000E+03 | 1.000E+02 .- ¢ 6)
011 | Times for calculations (yr) not used 3.000E+02 .- 7
x011 | Times for calculations (yr) not used 1.000E+03 -~ ¢ 8)
RO11 | Times for calculations (yr) not used 3.000E+03 ce- 7o
~011 | Times for calculations (yr) not used 1.000E+04 - 7¢10)
012 | Initisl principal radionuclide (pCi/g): Am-241 1.000E+01 | 0.000E+00 -e- St 2)
RO12 | Initial principal radionuclide (pCi/g): Am-243 1.000E+01 | 0.000E+00 .ea st 3
RO12 | Initial principal radionuclide (pCisg): Cm-243 1.000E+01 | 0.000E+00 ve- S 4)
012 | Initial principal radionuctide (pCi/fg): Cm=-264 1.000E+01 | 0.000E+00 cas {8 )]
012 | Initial principal radionuclide (pCi/g): Np-237 1.0008+01 | 0.000E+00 - $¢ 6)
x012 | Initisl principsl radionuclide (pCi/g): Pu-238 1.000E+01 | 0.000E+0D e )]
R0O12 | Initial principal radionuclide (pCi/g): Pu-239 1.000E+01 | 0.000&+00 ——- $¢10)
“012 | Initial principal radionuclide (pCisg): Pu~240 1.000E+01 | 0.000E+00 .-- s¢11)
012 | Initial principal radionuclide (pCi/g): Pu-241 1.000E+01 | 0.000E+00 ces $¢12)
012 | Initial principal radionuciide (pCi/g): Pu-242 1.000E+01 | 0.000E+00 ~-- S(13)
RO12 | Initial principal radionuclide (pCi/g): U-236 1.000E+01 | 0.000E+Q0 .ee $(23)
RO12 | Initial principal radionuclide (pCi/g): U-238 1.000E+01 | ©.000E+00 - $(24)
012 | Concentration in grouncwater (pCi/L): Am-241 not used 0.000E+00 - 4 2)
012 | Concentration in groundwater (pCi/LY): Am-243 not used 0.000E+00 cee w3
k012 | Concentration in groundwater (pCi/L): Cm-243 not used 0.000E+00 - He &)
RO12 | Concentration in grouncwater (pCi/L): Cm-244 not used 0.000E+00 --- U s)
i entration in groundwater (pCi/L): Np-237 not used 0.000E+00 —-- we 6)
oncentration in groundwater (pCi/L): Pu-238 not used 0.000E+00 --- W 9
- - [ Concentration in groundwater (pCi/L): Pu-239 not used 0.000E+00 cna w(10)
RO12 | Concentration in groundwater (pCi/L): Pu-240 not used 0.000E+00 ——- We11)
2012 | Concentration in groundwater (pCi/L): Pu-241 not used 0.000€+00 .- W(12)
J12 | Concentration in grouncuater (pCi/L): Pu-262 not used 0.000E+00 .-- N(13)
J12 | Concentration in groundwater (pCi/L): U-236 not used 8.000E+00 .- w(z3)
R012 | Concentration in grouncuater (pCi/L): U-238 not used 0.000E+00 o= W(24)
313 | Cover depth (m) 0.000E+00 | 0.000E+00 ane COVERO
)13 | Dengity of cover material (g/cm*+3) not used 1.600E+00 - DENSCV
.J13 | Cover depth erosion rate (m/yr) not used 1.000€-03 .- vov
1013 | Density of contaminated zone (g/cmv*3) 1.600E+00 | 1.500E+00 --- DENSCZ
1913 | Contaminated zone erosion rate (m/yr) 1.000E-Q3 | 1.000E-G3 .-- vez
J13 | Contaminated zone total porosity 4.000E-01 | 4.000E-01 —-- ™Pez
113 | Contaminated zone effective porosity 2.000E-01 | 2.000E-0% - EPC2
1013 | Contaminated zonme hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+01 - - HCC2Z
1013 | Contaminated zone b parameter 4.050E+00 | 5.300E+00 - B8C2
J13 | Evapotranspiration coefficient 6.000E-01 | 6.000E-01 o= EVAPTR
J13 | Precipitation (avyr) 1.000E+00 | 1.000E+00 .e- PRECIP
0.000E+00 | 2.000E-01 .- RI

WJ13 | Irrigation (m/yr)
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Site-Specific Parameter Sumary (continued)

Uger Used by RESRAD » Parameter
Henu Perameter Input Default (1f different from user input) Nam&™
R0O13 | Irrigation mode overhead | overhead - IDITCH
R013 | Runoff coefficient 2.000E-01 | 2.000E-01 “ee RUNOFF
R013 | Watershed area for nearby stream or pond (m**2) 1.000E+06 | 1.000E+06 .- WAREA
RO14 | Density of saturated zone (g/cm**3) 1.600E+00 | 1.500E+00 = DENSAQ
RO14 | Ssturated zone total porosity 4.000E-01 | 4.000E-01 e (474
RO14 | Saturated zone effective porosity 2.000E-01 | 2.000E-01 .o EPSZ
R014 | Saturated zone hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+02 == HCS2
RO14 | Saturated zone hydraulic gradient 2.000E-02 | 2.000E-02 - HGWT
RO14 | Saturated zone b parameter 4.050E+00 | 5.300E+00 .- - BSZ
RO14 | Vater table drop rate (m/yr) 1.000E-03 | 1.000E-03 --- Wt
R014 | Well pump intake depth (m below water table) 1.000E+01 | 1.000E+01 - oWIBMT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) ND N0 --- MODEL
RO14 | Individual’s use of grounduater (m**3/yr) not used 1.500E+02 - W
RO15 | Number of unsaturated zone strata 1 1 e NS
R015 [ Unsat. zone 1, thickness (m) 7.470E+00 | 4.000E+00 -e= H(
RO15 | Unsat. zone 1, soil density (g/cm*™3) 1.600E+00 | 1.600E+Q0 e DENSUZ(1)
RO15 | Unsat. zone 1, total porosity 4.000E-01 | 4.000E-0% - TPU2C1)
RO15 | Unsat. zone 1, effective porosity 2.000E-01- | 2.000E-01 --- EPUZ(1)
RO1S | Upsat. zone 1, soil-specific b parsmeter 4.050E+00 | 5.300E+00 - su2(1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+02 .ee HQUZ(1)
RO16 | Distribution coefficients for Am-241
R016 Contaminated zone (cm**3/g) 1.200E+02 | 2.000E+01 ve- DCACTC( 2)
RO16 Unsaturated zone 1 (cm**3/g) 1.2006+02 | 2.000E+01 .o DEACTUC 2,1)
RO16 Saturated zone (cm™*3/9) 1.200€+02 | 2.000E+01 .- DCACTS( 2)
RO Leach rate (/yr) 0.000E+00 | 0.000E+00 1.110E-02 RLEACH(C 2)
RO16 | Distribution coefficients for Am-243
RO16 Contaminated zone (cm™*3/g) 1.200E+02 | 2.000E+01 .-- DCACTCC 3)
RO16 Unsaturated zone 1 (cm**3/g) 1.200E+02 | 2.000E+01 - DCACTUC 3,1) (
RO16 Saturated zone (cm**3/qg) 1.200E+02 | 2.000E+01 ve- peACTSC 3) ¢
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.110E-02 RLEACHC 3)
R0O16 | Distribution coefficients for Cm-243 .
RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+00 .- DCACTCC &)
RO16 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 .e- DCACTUC 4, 1)
RO16 Saturated zone (cmr**3/g) 0.000e+00 | 0.000E+00 o= DCACTS(C &)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACHC &)
RO16 | Distribution coefficients for Cm-244
RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+00 - DCACTCC S)
RO16 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 - DCACTU( 5,1)
RO16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 .- DCACTS( 5)
RO16 Leach rate (/yr) 0.000E+00 |  0.000E+Q0 1.285E+01 RLEACHC S)
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Site-Specific Parameter Summary (continued)

) User . Used by RESRAD Parameter
Parameter Input Default (1 different from user input) Namé™
W16 | Distribution coefficients for Np-237
W16 Contaminated 2one (cm**3/g) 0.000E+Q0 | 0.000E+00 cae DCACTC( 6)
016 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 e DCACTUC 6,1)
RO16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 ee= DCACTS{ 6)
’016 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACH( 6)
1016 | Distribution coefficients for Pu-238
RO16 Contaminated zone (cm**3/g) 2.000E+02 | 2.000E+03 “ne DCACTC( 9)
RO16 Unsaturated zone 1 (cm**3/9) 2.000E+02 | 2.000E+03 .ae DCACTU( 9,1)
016 Ssturated zone (cm**3/g) 2.000E+02 | 2.000E+03 -e- DCACTS( 9)
‘016 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 6.663E-03 RLEACH( 9)
R016 | Distribution coefficients for Pu-239
R016 Contaminated zone (cm**3/g) 2.000E+02 | 2.000E+03 .- DCACTC(10)
016 Unsaturated zone 1 (cm**3/g) 2.000E+02 | 2.000E+03 .- DCACTU(10,1)
016 Saturated zone (cm**3/g) 2.000E+Q02 | 2.000E+03 - DCACTS(10)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH(10)
016 | Distribution coefficients for Pu-240
016 Contaminated zone (cm*3/g) 2.000E+02 | 2.000E+03 --- DCACTC(11)
~016 Unsaturated zone 1 (cm**3/g) 2.000E+Q2 | 2.000E+03 .- DCACTU(11,1)
RO16 Saturated zone (cm*3/g) 2.000E+02 | 2.000E+03 --- DCACTS(11)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH(11)
016 | Distribution coefficients for Pu-241
RO16 Contaminated zone (cm**3/g) 2.000E+02 | 2.0005+03 --- DCACTC(12)
RO16 Unsaturated zone 1 (cm*™3/g) 2.000£+02 | 2.000E+03 .- DCACTU(12,1)
D16 Saturated zone (cm**3/g) 2.000E+02 | 2.000E+03 .- DCACTS(12)
D16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH(12)
R07# | Distribution coefficients for Pu-242
e Contaminated zone (cm**3/g) 2.000E+02 | 2.000E+03 --- DCACTC(13)
_¢ Unsaturated zome 1 (cm**3/g) 2.000E+02 | 2.000E+03 ve- DCACTU(13, 1)
. - Saturated zone (cm™*3/g) 2.000E+02 | 2.000E+03 -e DCACTS(13)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH(13)
)16 | Distribution coefficients for U-236
N6 Contaminated zone (cm**3/9) 5.000E+01 | 5.000E+01 .- DCACTC(23)
ad16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 .-- DCACTU(23,1)
RO16 Saturated zone (co**3/g) 5.000E+01 | 5.000E+01 - DCACTS(Z3)
16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(Z3)
116 | Distribution coefficients for U-238
RO16 Contaminated zone (cm**3/g) 5.000E+01 | 5.0008+01 .- DCACTC(24)
RO16 Unsaturated zone 1 (em**3/3) 5.000E+01 | 5.000E+Q3 - DCACTU(24,1)
116 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 .- DCACTS(24)
2.661E-02 RLEACH(26)

né Leach rate (/yr) 0.0008+00 | 0.000E+00
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter
Menu Parameter Input Default (1f different from user input) Namé'
RO16 | Distribution coefficients for daughter Ac-227
RO16 Contaminated zone (cm**3/g) 2.000E+01 | ‘2.000E+01 .- DCACTCC 1)
RO16 Unsaturated zone 1 (cm**3/g) 2.000E+01 | 2.000E+01 .- DCACTUC 1,1)
RD16 Saturated zone (cm**3/g) 2.000E+01 | 2.000E+01 .- DCACTSC 1)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.6326-02 RLEACHC 1)
R016 | Distribution coefficients for daughter Pa-231
RO16 Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 .o DCACTCC 7)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 .os DCACTUC 7,1)
R0O16 Saturated zone (cm**3/9) 5.000E+01 | 5.000E+01 .ee DCACTS( 7
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 2.661E-02 RLEACHC 7)
RO16 | Distribution coefficients for daughter Pb-210
RO16 Contaminated zone (cm**3/g) 1.000E+02 | 1.000E+02 - DCACTC( 8)
RO16 Unssturated zone 1 (cm™*3/9) 1.000E+02 | 1.000E+02 aee DEACTU( 8,1)
RO16 Satursted zone (cm**3/9) 1.000E+02 | 1.000E+Q2 .ee DCACTS( 8)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 1.332E-02 RLEACH( 8)
RO16 | Distribution coefficients for daughter Ra-226
R016 Contaminated zone (cm**3/g) 7.000E+01 | 7.000E+01 .e- DCACTC(14)
RO16 Unsaturated zone 1 (cm**3/9) 7.000E+01 | 7.000E+01 --- DCACTU(C14,1)
RO16 Saturated zone (cm*v3/g) 7.000E+01 | 7.000E+01 .-- DCACTS(14)
RD16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 1.902e-02 RLEACH(14)
RO16 | Distribution coefficients for daughter Ra-228
RO16 Contaminated zone (cm™™3/q) 7.000E+01 | 7.000E+01 .- DCACTC(15)
RO16 Unsaturated zone 1 (cm**3/9) 7.000E+01 | 7.000E+01 .e- DCACTU(15,1)
RO16 Saturated zone (cm**3/9) 7.000E+01 | 7.000E+01 cee DCACTS(15)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 1.902E-02 RLEACH(C1S)
RO16 | Distribution coefficients for daughter Th-228 :
RO6 Contaminated zone (cm**3/g) 6.000E+04 | 6.000E+04 - DCACTC(16)
RO16 Unsaturated zone 1 (cm**3/g) 6.000E+0%4 | 6.0008+04 - DCACTU(16,1)
RO16 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 c=- DCACTS(16)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+QO0 2.222E-05 RLEACH(16)
RO16 | Distribution coefficients for daughter Th-229
RO16 Contaminated zone (cm™*3/g) 6.000E+04 | 6.000E+04 .- DCACTC(17)
RO16 Unsaturated zone 1 (cn™*3/g) 6.000E+04 | 6.000E+04 .- DCACTU(17, 1)
R016 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 .- DCACTS(17)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACH(17)
RO16 | Distribution coefficients for daughter Th-230
RO16 Contaminated zone (cm**3/g) 6.000E+04 | 4.000E+04 .- DCACTC(18)
RO16 | ' Unsaturated zone 1 (em**3/9) 6.000E+04 | 6.000E+046 --- DCACTU(18,1)
RO16 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 .- DCACTS(18)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACH(1B)
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Site-Specific Parameter Summary (continued)

i ) User Used by RESRAD Parameter
parameter Input Default (1f different from user input) Names™
016 | Distribution coefficients for daughter Th-232 7
W16 Contaminated zone (cm™*3/g) 6.000E+04 | 6.000E+04 e DCACTC(19)
RO16 Unsaturated zone 1 (em**3/g) 6.000E+04 | 6.000E+04 ame DCACTU(19,1)
R0O16 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 .o DCACTS(19)
Ws Leach rate (/yr) 0.000E+00 | 0.000E+00 2.2226-05 RLEACH(19)
1016 | Distribution coefficients for daughter U-233
R0O16 Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 —e= DCACTC(20)
RO16 Unsaturated zone 1 (car**3/g) 5.000E+01 | 5.000E+01 .- DCACTU(20, 1)
1016 Saturated zone (cm**3/9) 5.000E+01 | 5.000E+01% ee- DCACTS(20)
1016 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(20)
RO16 | Distribution coefficients for daughter U-234 : :
1016 Contaminated zone (cm**3/9) 5.000E+01 | 5.000E+01 cee DCACTC(21)
1016 Unsaturated zone 1 (cm**3/9) 5.000E+01 | 5.000E+01 = DCACTU(21,1)
1016 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 == DCACTS(21)
RO16 Leach rate (/yr) 0.000E+Q0 | 0.000E+00 2.661E-02 RLEACH(21)
016 | Distribution coefficients for daughter U-235 )
016 Contaminated zone (cm*™3/g) 5.000E+01 | 5.000E+01 --- DCACTC(22)
R016 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 .- OCACTUC22,1)
RC16 Saturated zone (cm™*3/g) 5.000E+01 | S.000E+01 - DCACTS(22)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(22)
~017 | Inhalation rate (m*3/yr) 8.400E+03 | 8.400E+03 --- INHALR
R017 | Mass Loading for inhalation (g/m**3) 2.000E-04 | 2.000E-04 a=a MLINH
°017 | Dilution length for airborne dust, inhalation (m)| 3.000E+00 | 3.000E+00 e LM
017 | Occupancy factor, inhalation 5.000E-01 | 4.500E-01 e fa3
017 | Occupancy and shielding factor, external gamms 6.000E-01 | 6.000E-01 - FO1
RO17 | Shape factor, external gamma 1.000E+00 | 1.000E+00 .ee FS1
RP?™ \ Fractions of annular areas within AREA:
: ) Outer annular radius (m) = 7 (1/7) not used 1.000E+00 --- FRACA( 1)
4 Outer annular radius (m) = ¢ (10/%) not used 1.000E+00 .o FRACA( 2)
Ui/ Outer annular radius (m) = ¢(20/7) not used 1.000E+00 .- FRACAC 3)
RO17 Outer annular radius (m) = /(50/71) not used 1.000E+00 .= FRACA( &)
017 Outer annular radius (m) = /(100/7) not used 1.000E+00 aes FRAGA( S)
017 outer annular radius (m) = /(200/7) not used 1.000E+00 c-- FRACA( 6)
017 Outer annular radius (m) = 7 (500/7) not used 1.0008+00 e FRACAC 7)
RO17 Outer annular radius (m) = /(1000/1) not used | 1.000E+00 .- FRACA( 8)
RO17 Quter annular radius (m) = /(5000/7) not used 1.000E+00 -ae FRACAC 9)
017 Outer annular radius (m) = ¢ (1.E+04/71) not used 1.000E+00 .ae FRACAC10)
017 OQuter annular radius (m) = / (1.E+05/7) not used 0.000E+00 .e- FRACA(11)
w017 Outer annular radius (m) = ¢ (1.E+06/7) not ‘used 0.000E+00 —-- FRACA(12)
“018 | Fruits, vegetables and grain consumption (kg/yr) | 1.8008+02 | 1.5008+02 -ae DIETCT)
D18 | Leafy vegetable consumption (kg/yr) 1.400E+01 | 1.400E+01 - DIET(2)
218 | Milk consumption (L/yr) 9.200E+01 | 9.200E+01 .- DIET(3)
RO18 | Meat and poultry consumption (kg/yr) 6.300E+01 | 6.300E+01 -—- DIET(4)
RO18 | Fish consumption (kg/yr) 5.400E+00 | 5.400E+00 - DIET(S)
018 | Other sesfood consumption (kg/yr) 9.000E-01 | 9.000E-01 .- DIET(6)
218 | Soil ingestion rate (g/yr) 3.650E+01 | 0.000E+00 -- SOIL
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter
Menu Parameter Input Default (1f different from user input) . Name=~
‘RO18 | Drinking water intake (L/yr) 4.100E+02 | 4.100E+02 aas DW!
R0O18 | Fraction of drinking water from site 1.000E+00 | 1.000E+00 .ee FOu
RO19 | Livestock fodder intake for meat (kg/day) 6.800E+01 { 6.800E+01 ace LFIS
RO19 | Livestock fodder intake for milk (kg/day) 5.500E+01 | 5.500E+01 oee LF16
RO1? | Livestock water intake for meat (L/day) 5.000E+01 | 5.000E+01 eee LWIS
RO19 | Livestock water intake for milk (L/day) 1.600E+02 | 1.800E+02 .- W16
RO19 | Mass loading for foliar deposition (g/m**3) 1.000E-04 | 1.000E-04 .- MLFD
RO19 | Depth of soil mixing layer (m) 1.500E-01 | 1.500E-01 .- oM
RO19 | Depth of roots (m) 9.000E-01 | 9.000E-01 .- DROOT
RO19 | Drinking water fraction from ground water 1.000e+00 | 1.000E+00 .- FGWOW
RO19 | Livestock water fraction from ground water 1.000E+00 | 1.000E+00 .o FGULY
R019 | Irrigation fraction from ground water 1.000E+00 | 1.000E+Q0 .- FGWIR
RO21 | Total porosity of the cover material not used 4.000E-01 aee TPCV
RO21 Total porosity of the building foundation 1.000€E-01 1.000E-01 w-e TPFL
R021 | Volumetric water content of the cover material not used 5.000E-02 ee PH20CV
R021 | volumetric water content of the foundation 1.000E-02 | 1.000E-02 --- PHZ2OFL
RO21 | Diffusion coefficient for radon gas (m/sec):
RO21 in cover material not used 2.000E-06 .= DIFCV
RO21 in foundation material 2.000E-08 | 2.000E-08 --- | DIFFL
RO21 in contaminated zone soil 2.000E-06 | 2.000E-06 .e- DIFCZ
RO21 | Radon vertical dimension of mixing (m) 2.000E+00 | 2.000E+Q0 .e- HMIX
RO21 | Average annual wind speed (m/sec) 2.000E+00 | 2.000E+00 o= WIND
RO21 | Average building air exchange rate (1/hr) 1.000E+00 | 1.000E+00 cee REXG
RO21 | Height of the building (recom) (m) 2.500E+00 | 2.500E+00 .e- HRM
R021 | Building interior area factor 1.000E+00 | 1.000E+00 cas FAl
RO21 Bulk density of building foundation (g/cm**3) 2.400E+00 | 2.400E+00 e DENSFL
R021 | Thickness of building foundation (m) 1.500E-01 | 1.500E-01 --- FLOOR
R021 | Building depth below ground surface (m) 1.000E+00 | 1.000E+00 ce- DMFL
R021 | Fraction of time spent indoors 5.000E-01 | 5.000E-01 .- FIND
RO21 fraction of time spent outdoors (on site) 2.500E-01 | 2.500E-01 - FOTD
R021 | Emanating power of Rn-222 gas 2.000E-01 | 2.000E-01 --- EMANA(1)
RO21 | Emanating power of Rn-220 gas 1.000€-01 | 1.000E-01 .-- EMANA(2)

Summary of Pathway Selections

. Pathuay User Selection
1 -~ external gamma active
2 -- inhalation active
3 -- plant ingestion active
4 -- meat ingestion active
5§ -- milk ingestion active
6 -~ squatic foods active
7 -- drinking water active
8 -~ radon active
9 -~ gsoil ingestion active
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Initial Soil Concentrations, pCi/g

):rea: 100.00 square meters
- L H 0.15 meters
t-.cr Depth: 0.00 meters

Am-241
Am=-243
Cm-243
Cm-244
Np-237
Pu-238
Pu-239
Pu-240
Py-241
Pu-242
u-236

u-238

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 100 mrem/yr

1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000e+01
1.000E+01
1.000E+01
1.000E+01

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 2.118E+00 4.058£+00
TDOSE(T): 4.0B4E+01 3.927E+03 2.414E+01
M(t): 4.0B4E-01 3.927E+01 2.414E-01

aximum TDO.SE(t)z 3.927E+03 mrem/yr at t = 2.1186+00 years

2.126E+01

1.148E+01 4.107E+02 1.000E+03
8.528E-08. 4.168E-23
2.126E-01 8.528E-10 4.168E-25
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Total Dose Contributions TDOSE(i,p,t) for Individual Radiomnuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soit

Radio-
Nucl ide mrem/yr

fract.

mrem/yr “fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mren/yr fract.

mrem/yr fract.

Am-241
Am-243
Cm-243
cm-244
Np-237
Pu-238

1.566E-01
3.473E+00
2.302E+00
4.277e-03
4.918E+00
4.269E-03
Pu-239 2.360E-03
Pu-240 4.060E-03
Pu-2641 0.000E+00
Pu-262 3

u-236

U-238  3.656E-01

0.0038
0.0851
0.0564
0.0001
0.1204
0.0001
0.0001
0.0001
0.0000
0.0001
0.0001
0.0090

0.0823
0.0823
0.0554
0.0427
0.0775
0.0728
0.0807
0.0807
0.0016
0.0759
0.0190
0.0190

3.360E+00
3.3608+00
2.262E+00
1.745E+00
X.166E+00
2.972E+00
3.295E+00
3.295€+00
6.462E-02
3.102E+00
7.754E-01
7.754E-01

- 0.000E+00

0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.00c0
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+Q0
0.0C0E+C0
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00

1.846€E-02 0.0005
1.846E-02 0.0005
1.065€-01 0.0026
8.447E-02 0.0021
.432E-01 0.0035
.559€-02 0.0004
.764E-02 0.0004
.764E-02 0.0004
«527€-04 0.0000
1.682E-02 0.0004
9.182-03 0.0002
9.182-03 0.0002

1
1
1
1
3

3.071E-04
3.071E-04

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

1.813€-07 0.0000
1.813€-07 0.0000

0.0000

1.232E-01 0.0030
1.232€-01 0.0030
7.939£-02 0.0019
6.296E-02 0.0015
1.068E-01 0.0026
.040E-01 0.0025
. -01 0.0029
. -01 0.0029
«354E-03 0.0001
1

Total  1.124E+01

0.2752

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

Radio-~

2.817E+01 0.6899

0.000E+Q0 0.0000

4.5758-01 0.0112

0.0002

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Fish

Radon

Plant

Meat

3.619E-05 0.0000

Pathways (p)

Milk

1
1
1
2
1.122€-01 0.0027
(]
é
9

All Pathuays*®

Nuclide mremyyr

fract.

mren/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

Am-241
Am-243
Cm-243
Cm-244
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
y-236

u-238

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+Q0
0.000E+00
0.000E+Q0
0.000€+00
0.0008+00
0.000E+Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.00CE+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000€£+00 0.0000
0.000E+00 0.0000
0.000E+90 0.0000
0.000E+00 0.00G0
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0
0.000E+00
0.000E+Q0
0.000&E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000£+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
C.000E+Q0 G.000C
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

3.659E+00 0.0896
6.975E+00 0.1
4.751E+00 0.~
1.897€+00 0.0
8.336E+00 0.2041
3.096E+00 0.0758

3.433E+00 0.0841

3.435E+00 0.0841
6.733E-02 0.0016
3.2348+00 0.0792
7.953E-01 0.0195
1.157e+00 0.0283

Total 0.000E+00

*Sum of all water

0.0000

independent and dependent

0.000E+Q0 0.0000

0.000E+00 0.0000

pathuways.

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

4.0B4E+01 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuc!ides (i)
and.Fraction of Total Dose At t = 2.118E+00 years

Ground

As mrem/yr

Dust

02/19/93

Water Independent Pathways

Radon

16:62 Page

Plant

10
File: 2-0T.W

Meat

and Pathways (p)

Milk

Soil

adio-
nuclide mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

“m-241
m-243
m-243

Cm-244

Np-237
4-238
3-239

+ =240

1.523E-01 0.0000
3.384E+00 0.0009
S.198E-09 0.0000
3.274E-08 0.0000
1.789€-07 0.0000
4.1356-03 0.0000
2.324E-03 0.0000
3.997€-03 0.0000
Pu-241 4.941E-04 0.0000
fy-242 3.371E-03 0.0000

<236  3.518E-03 0.0000

-238  3.439E-01 0.0001

3.2256+00
3.235e+00
7.160E-06
2.623E-05
2.663E-05
2.841E+00
3.203e+00
3.203E+00
6.718E-02
3.015e+00
7.225E-01
7.225e-01

0.0008
0.0008
0.0000
0.0000
0.0000
0.0007
0.0008
0.0008
0.0000
0.0008
0.0002
0.0002

0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
1.467E-24 0.0000
0.000E+G0 0.0000
2.774E-15 0.0000
0.000€+00 0.0000
2.050E-19 0.0000
0.000E+00 0.0000
2.275E-25 0.0000
1.243E-12 0.0000
2.756E-15 0.0000

1.771E-02 0.0000
1.777€-02 0.0000

1.7148-02 0.0000
3.671E-04 0.0000
1.435E-02 0.0000
8.556E-03 0.0000
8.556E-03 0.0000

2.947E-04
2.956E-04
6.375E-10
2.335e-09
4.031E-09
2.479E-04
2.852E-04
2.8526-04
6.107E-06
2.
1.
1

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

T20E-04
095E-04
.095€-04

1.740E-07 0.0000
1.746E-07 0.0000
3.766E-15 0.0000
1.387€-14 0.0000
5.684E-10 0.0000
1.562E-09 0.0000
1.684E-09 0.0000
1.694E-09 0.0000
5.949€-10 0.0000
1.606E-09 0.0000
1.551E-05 0.0000
1.551€-05 0.0000

1.182€-01 0.0000
1.186E-01 0.0000
2.557e-07 0.0000
9.369€-07 0.0000
2.344E-07 0.0000
9.944E-02 0.0000
1.144E-01 0.0000
1.144E-01 0.0000
2.450E-03 0.0000
1.091E-01 0.0000
6.377E-03 0.0000
6.377E-03 0.0000

Totat  3.899E+00 0.0010

- Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides

Water

2.023e+01

0.0052

1.249€-12 0.0000

1.185E-01 0.0000

1.906E-03 0.0000

As mrem/yr and Fraction of Total Dose At t = 2.118E+Q0 years

Fish

Water Dependent Pathways

Radon

Plant

Meat

(i) and

3.139€-05 0.0000

Pathways (p)

Milk

6.894E-01 0.0002

All Pathways*

Radio-
clide mrem/yr fract.

mrem/yr

fract.

mrem/yr fracet.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr frace.

un-241  1.184E-03 0.0000

. m~2£%. 0.000E+0C 0.0000

- 1.221E+03 0.3108
9.398E+02 0.2393
c~eal  1.72BE+03 0.4401

- 'u-238 0.000E+00 0.0000

'v-239 0.000E+00 0.0000
-2640 0.000E+00 0.0000
~241 1.941E-06 0.0000

u-2642 0.000E+00 0.0000

-236  0.000E+00 0.0000
238  0.000E+00 0.0000

2.073E-06
G.000E+00
5.344E+00
4. 115E+00
3.027E+00
0.000E+00
0.000E+00
0.000E+00
3.399E-09
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0034
0.0010
0.0008
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00. 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.0Q0E+Q0 0.0000
0.000E+Q0 0.0000
G.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+Q0 0.0000

2.273E-07 0.0000
0.000E+00 0.0000
2.344E-01 0.0001
1.805E-01 0.0000
3.319€-01 0.0001
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.728E-10 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

5.312E-10 0.0000
0.000E+00 0.0000
5.478£-04 0.0000
4.218E-04 0.0000
7.756E~-04 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
8.711E-13 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

3.514€+00 0.0009
6.756E+Q0 0.0017
1.226E+03 0.3122
9.441E+02 0.2404
1.7326+03 0.4410
2.960E+00 0.0008
3.337e+00 0.0008
3.338e+00 0.0009
7.050E-02 0.0000
3.144E+00 0.0008
7.411E-01 0.0002
1.082e+00 0.0003

.:al 3.889E+03 0.9903

1.249E+01

0.0032

0.000E+00 0.0000

Sum of all water independent and dependent pathways.

0.000E+Q0 0.0000

7.469E-01 0.0002

1.745E-03 0.0000

3.927E+03 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 4.058E+00 years

Radio-

Ground

Dust
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Meat

Milk

i

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-241
Am-243
€m-243
Cm-264
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
u-236

u-238

1.4856-01 0.0062
3.305E+00 0.1369
5.122E-09 0.0000
3.228E~-08 0.0000
2.051E-07 0.0000
4.016E-03 0.0002
2.292E-03 0.0001
3.941E-03 0.0002
8.867E-04 0.0000
3.326E-03 0.0001
3.338e-03 0.0001
3.252E-01 0.0135

3.105E+00 0.1286
3.124E+00 0.1294
6.974€E-06 0.0000
2.555e-05 0.0000
2.5026-05 0.0000
2.726E+00 0.1129
3.120E+00 0.1293
3.119E+00 0.1292
6.887E-02 0.0029
2.937e+00 0.1217
6.7726-01 0.0281
6.772E-01 0.0281

0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.747e-23 0.0000
0.000E+00 G.0000
1.870E-14 0.0000
0.000€+00 0.0000
2.284E-18 0.0000
0.000E+00 0.0000
2.935e-24 0.0000
6.925E-12 0.0000
1.847E-14 0.0000

1.706€-02 0.0007
1.716E-02 0.0007
3.733e-08 0.0000
1.367E-07 0.0000
2.967€-07 0.0000
1.429€-02 0.0006
1.670E-02 0.0007
1.669E-02 0.0007
3.766€-04 0.0000
1.592E-02 0.0007
8.019e-03 0.0003
8.019E-03 0.0003

2.837E-04 0.0000
2.855E-04 0.0000
6.210€-10 0.0000
2.275E-09 0.0000

1.676E-07 0.0000
1.684E-07 0.0000
3.668E-15 0.0000
1.358E-14 0.0000
5.323E-10 0.0000
1.5826-09 0.0000
1.641€-09 0.0000
1.458E-09 0.0000
1.028E-09 0.0000
1.565€-09 0.0000
1.454E-05 0.0000
1.454E-05 0.0000

1.138€-01 0.0047
1.1456-01 0.0047
2.491E-07 0.0000
9.126E-07 0.0000
2.2026-07 0.0000
9.540E-02 0.0040
1.115E-01 0.0046
1.114E-01 0.0046
2.514E-03 0.0001
1.063E-01 0.0044
5.977e-03 0.0002
5.977e-03 0.0002

Total

Radio-

Nucl ide

3.796E+00 0.1573

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

1.956E+01 0.8102

6.962E-12 0.0000

1.1426-01 0.0047

3.795e-09 0.0000
2.378E-04 0.0000
2.778E-04 0.0000
2.777E-04 0.0000
6.266E-06 0.0000
2.649E-04 0.0000
1.026E-04 0.0000
1.026E-04 0.0000

1.839€-03 0.0001

As mrem/yr and Fraction of Total Daose At t = 4.0S8E+00 years

Water Dependent Pathways

Fish

Radon

Plant

Meat

2.943g-05 0.0000

Pathways (p)

Nilk

6.674E-01 0.0277

All Pathways*

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-241
im-243
m-263
m-244
p-237
u-238
u-239
2u-240
Pu-261
u-242
1-236

}-238

3.421E-14 0.0000
0.000E+00 0.0000
1.759€-08 0.0000
1.318E-08 0.0000
2.5611E-08 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.043E-16 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000€+00 0.0000

5.990E-17 0.0000
0.000E+00 0.000C
7.701E-11 0.0000
5.772E-11 0.0000
4.572E-11 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.827€-19 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
6.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

6.570E-18 0.0000
0.000E+00 0.0000
3.378E-12 0.0000
2.532E-12 0.0000
5.015e-12 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
2.004E-20 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

1.535€-20 0.0000
0.000E+00 0.0000
7.894€-15 0.0000
5.916E-15 0.0000
1.172E-14 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000e+00 0.0000
4.682E-23 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000

3.3B5E+00 0.1402

6.561E+00 0.271%-.

7.284E-06 0.0
2.665E-05 0.0{

2.577E-05 0.00ve

2.840E+00 0.1177
3.251E+00 0.1347
3.2526+00 0.1347
7.266E-02 0.0030
3.063E+00 0.1269
6.946E-01 0.0288
1.016E+00 0.0421

fotal

'Sum of all water independent and dependent

5.688e-08 0.0000

1.805E-10 0.0000

0.000+00 0.0000

pathways.

0.000E+Q0 0.0000

1.093E-11 0.0000

2.553e-14 0.0000

2.413E+01 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1.148E+01 years

adio-

tuclide

Ground

Dust

02/19/93

Water Independent Pathuays

Radon

16:42

Plant
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Meat

Milk

Soil

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

-mrem/yr fract.

mrem/yr fract.

n-241
=243
243
m-244
0-237
1~238
-239
u-240
u-241
1-242
236
238

1.346E-01 0.00583
3.014E+00 0.1418
4.850E-09 0.0000
3.055E-08 0.0000
2.903E-07 0.0000
3.589E-03 0.0002
2.170E-03 0.000%
3.730e-03 0.0002
1.961E-03 0.0001
3.156€-03 0.0001
2.729€-03 0.0001
2.621E-01 0.0123

2.682E+00
2.730E+00
6.299E-06
2.306E-05
1.968E-05
2.322e+00
2.818E+00
2.8168+00
7.089E-02
2.653e+00
5.275E-01
5.276€-01

0.1261
0.1284
0.0000
0.0000
0.0000
0.1092
0.1325
0.1324
0.0033
0.1248
0.0248
0.0248

0.000E+00 0.0000
0.000E+0C 0.0000
8.000E+00 0.0000
6.169E-22 0.0000
0.000E+00 0.0000
3.597€-13 0.0000
0.000E+00 0.0000
7.695E-17 0.0000
0.000E+00 0.0000
1.589€E-22 0.0000
7.187E-11 0.0000
3.476E-13 0.0000

1.473E-02 0.0007
1.499E-02 0.0007
3.371€-08 0.0000
1.234E-07 0.0000
2.356E-07 0.0000
1.218E-02 0.0006
1.508£-02 0.0007
1.507€-02 0.0007

3.883E-04 0.0000

1.439E-02 0.0007
6.247E-03 0.0003
6.247€-03 0.0003

2.451E-04 0.0000
2.494E-04 0.0000
5.609E-10 0.0000
2.053E-09 0.0000

.013E-09 0.0000
0.0000

3
2
2
2.50
é
2
7.992E-05 0.0000
7.992E-05 0.0000

1.447€-07 0.0000
1.473E-07 0.0000
3.313e-15 0.0000
1.248¢-14 0.0000
4.134€-10 0.0000

607€-09 0.0000
482E-09 0.0000
524€-09 0.0000
126E-09 0.0000
413e-09 0.0000

133E-05 0.0000

1
1
1
2
1
1.
1.133e-05 0.0000

9.832E-02 0.0046
1.001E-01 0.0047
2.250E-07 0.0000
8.237e-07 0.0000

R
g

S ON
L]
OO
o
-
m
]

atal

'dio-
clide

3.428E+00 0.1612

Total Dose Contributions TDOSE(i,p,t) for Individusl Radionuclides (i) and

Water

1.715€+01

Fish

0.8063

7.258E-11 0.0000

9.932E-02 0.0047

1.604E-03 0.0001

As mrea/yr and Fraction of Total Dose At t = 1.148E+01 years

Water Dependent Pathuays

Radon

Plant

Meat

2.296E-05 0.0000

Pathways (p)

Mitk

Atl Pathways*

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

=241

s -000E+00
. 000E+00

~--4.000E+00

BT 4
~238
-239
-240
-241
=242
36

38

0.000E+00 0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
¢.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00 0.0000
0.000E+Q0 0.0000
0.0008+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

2.930E+00 0.1378
5.859€+00 0.2755
6.563E-06 0.0000
2.404E-05 0.0000
2.039e-05 0.0000
2.420E+00 0.1138
2.936E+00 0.1381
2.935E+00 0.1380
7.584E-02 0.0036
2.767E+00 0.1301
5.413E-01 0.0255
8.004E-01 0.0377

tat

‘s of

0.000E+0C 0.0000

all water

0.000E+00

0.000E+00 0.0000

independent and dependent pathways.

0.000E+00 ©.0000

0.000E+00 0.0000

0.000E+00 0.0000

2.126E+01 1.0000
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Radio-

Nuclide mrem/yr fract..

02/19/93

16:42
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Total Dose Contributions TDOSE(i,p,t) for Individusl Radiornuclides (i) and Psthways (p)
As mrem/yr and Fraction of Total Dose At t = 4.107E+02 years

Ground

Dust

Water [ndependent Pathways

Radon

Plant

Meat

Mitlk

Soil

mrem/yr fract.

mren/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mren/yr fract.

Am-241
Am-243
Ctm-243
Cm-244
Np-237
Pu-238
Pu-239
Pu-240
Pu-2641
Pu-242
u-236

u-238

0.000E+G0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.000C

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+Q0 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 Q.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000-
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

Total

Radio-

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuctides (i) and

Water

0.000E+00 0.0000

0.000€+00 0.0000

0.000E+00 0.0000

0.000E+Q0 0.0000

As mrem/yr and Fraction of Total Dose At t = 4.107E+02 years

Fish

Water Dependent Pathways

Radon

Plant ~

Meat

0.000e+00 0.0000

Pathuays (p)

Milk

0.000E+00 0.0000

Al{ Pathways*

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

am-241
Am-263
cm-243
Cm-244
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-2642
u-236

U-238

0.000E+00 0.0000
3.088e-10 0.0036
8.079e-11 0.0009
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
8.450€-08 0.9909
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

0.000E+00 0.0000
1.352E-12 0.0000
3.537e-13 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
3.700E-10 0.0043
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000£+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000e+00 0.0000
5.932e-14 0.0000
1.552e-14 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.623E-11 0.0002
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0Q0E+00 0.0000

0.000E+00 0.0000
1.386E-16 0.0000
3.626E-17 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.792e-14 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
3.102€-10 0.£°%¢
8.116E-11 0/ _
0.000E+00 0N\

0.000E+00 0.0000

0.000E+00 0.0000
8.489€-08 0.9954
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 . 0.0000
0.000E+00 0.0000

Total

*Sum of all water

8.489E-08 0.9955

3.717e-10 0.0044

0.000E+00 0.0000

independent and dependent pathways.

0.000E+00 0.0000

1.631E-11 0.0002

3.810e-14 0.0000

8.528E-08 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individusl Redionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.0008+03 years

adio-

.}

Ground

Dust

02/19/93

Water Independent Pathways

Radon

16:42

Plant
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Heat

Milk

Soil

.dclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

arem/yr fract.

mrem/yr fract.

mrem/yr fract.

am-241
n-243
n-243
tm=-244
Np-237
T 1~238
+239
1240
dy-241
33-242
236
238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00.0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000

0.000E+00 0.0000
0.000&+00 0.0000

0.000E+00 0.0000-

0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
C.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000e+00 0.0000
G.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

‘otal

adio- .

stide

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

0.000€+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

Fish

Radon

Plant

Meat

0.000E+00 0.0000

Pathways (p) '

Nilk

0.000&+00 0.0000

All Pathways*

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrea/yr fract.

261
n-207

1-238
1239
240
241
236
238

-3.751E-25
-J.000E+00

0.000E+00 0.0000
0.00%0
0.0011
0.0000
0.0000
0.0000
0.9854
0.0000
0.0000
0.0000
0.0000
0.0000

2.6665-26

0.000E+00
0.000E+00
4.107e-23
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
1.642E-27
1.955E-28
0.000E+00
0.000E+00
0.000E+00
1.798€-25
0.000&+00
0.000E+00
0.000E+00
0.000E+00
0.000&+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0043
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.Q00E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0 0.0000
7.205€-29 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.889E-27 0.0002
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0Q0E+00 0.0000
1.843E-29 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000
3.768E-25 0.0090
4.485E-26 0.0011
0.000e+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
4.126E-23 0.9899
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000

al

un of

4.149E-23 0.9955

all water

1.817E-25 0.0044

G.000E+00 0.0000

independent and dependent pathuways.

0.000E+00 0.0000

7.961E-27 0.0002

1.843E-29 0.0000

4.168E-23 1.0000
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Nuclide

(i) t= 0.000E+00 2.118E+00 4.0SBE+00  1.1488+01 4.107€+02  1.000E+03
Am-241 3.659E-01 3.514E-01 3.3856-01 2.930E-01 0.000E+00 0.000E+00
Am-243 6.975E-01  6.756E-01 6.561E-01 5.859E-01 3.102E-11 3.768E-26
Cm-243 4.751E-01  1.226E+02 7.2B4E-07 6.563E-07 8.116E-12  &4.485E-27
Cm-264 1.897E-01 9.441E+01 2.645E-06 2.404E-06 0.0008+00 0.000E+00
Np-237 8.336E-01 1.732E+02 2.577E-06 2.039E-06 0.000E+00 O.000E+00
Pu-238 3.096E-01 2.960E-01 2.8408-01 2.420E-01  0.000E+00 0.000E+00
Pu-239 3.433E-01 3.337E-01 3.251E-01 2.936E-01 8.489E-09 4.126E-24
Pu-240 3.435E-01 3.3388-01 3.2526-01 2.9356-01  0.000E+00 0.000E+00
Pu-241 6.7336-03  7.050E-03  7.266E-03  7.584E-03  0.000E+00 0.000E+00
Pu-262 3.234E-01  3,1448-01 3.063E-01 2.767E-01  0.000E+Q0 0.000E+00
u-236 7.953E-02 7.411E-02 6.946E-02 5.413E-02 0. 0C0E+00 0.000E+00
u-238 1.157-01  1.082E-01 1.016E-01 8.006E-02 0.000E+00 0.000E+00

Single Radionuctide Soil Guidelines G(i,t) in pCi/g
Basic Radiatien Dose Limit = 100 mrem/yr

Nucl ide

(i) t= 0.000E+00 2.118E+00 4.0S58E+00  1.148E+01 4.107E+02  1.000E+03
Am-241 2.7336+02  2.845E+02 2.955E+02 3.413E+02 *3.424E+12 *3.424E+12
Am-243 1.434E+02  1.480E+02  1.524E+02 1.707e+02 *1 <99SE+11  *1_.995E+11
tm-243 2.1058+02 B.156E-01 1.373E+08 1.524E+08 1 Z32E+13  *5_156E+13
Cm-264 S.270E+02 1.0596+00 ' 3.753E+07 4.140E+07 *8.084E+13 *8.086E+13
Np-237 1.200E+02 5.775€-01 3.880E+07  4.905E+07 *7. 045E+08 *7.045E+08
Pu-238 3.2306+02 3.37BE+02 3.521E+02 4. 133E+02 *1.711E+13  *1,.711E+13
Pu-239 2.913E+02 2.996E+02 3.076E+02 3.406E+02 1 J17BE+10  *6.203E+10
Pu-240 2.911E+02  2.9956+02 3.075E+02 3.407€+02 *2.266E+11 2 266E+11
Pu-241 1.485E+04  1.41BE+04  1.376E+04  1.319E+04 *1 -030E+14 *1.030E+14
Pu-242 3.092E+02 3.181E+02 3.265E+02 3.614E+02 *3.927E+09 *3.927e+09
J-236 1.2578+03  1.349E+03  1.440E+03  1.848E+03 *6.465E+08 *6.465E+08
J-238 8.642E+02 9.246E+02 9.83BE+02  1.249E+03 *3.360E+05 *3.360E+05

*At specific activity limit
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Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
) at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 2.11BE+00 years

Nuclide Initial tmin DSR(i,tmin) G(i,tmin) DSRCi, tmax) G(i,tmax)
(i) pCi/g (years) (pCi/g) (pCi/g9)
Am-241 1.000E+01 0.000E+00 3.6598-01 2.733e+02 3.514E-01 2.845E+02
Am-243  1.000E+01 0.000E+00 6.97SE-01 1.434E+02 6.756E-01 1.480E+02
Cm-243 1.000E+01 2.118E+00 1.226E+02 8.156E-01 1.226E+02 8.156E-01
m-244 1.000E+01 2.118E+00 9.4416+01 1.059E+00 9.441E+01 1,059E+00
Np-237 1.000E+01 2.118E+00 1.7326+02 S5.775E-01 1.732E+02 S.775E-01
Pu-238 1.000E+01 0.000E+00 3.095E-01 3.230E+02 2.960E-01 3.37BE+02
3u-239 1.000E+01 6.000E+00 3.4336-01 2.913E+02 3.337E-01 2.996E+02
3u-240 1.000E+01 0.000E+00 3.435E-01 2.911E+02 3.3386-01 2.995E+02
Pu-261 1.000E+01 11.481 : 0.003 - 7.584E-03 1.319E+04 7.050E-03 1.418E+04
Pu-262 1.000E+01 0.000E+00 3.234E-01 3.092E+02 3.144E-01 3.181E+02
J-236  1.000E+01 0.000E+00 7.953E-02 1.257E+03 7.411E-02 1.349E+03
1-238  1.000E+01 0.000E+00 1.157E-01 8.642E+02 1.082E-01 9.244E+02
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Used by kssw

User Parameter
Menuy Parameter Input Default (1f different from user input) Nome=>"
R0O11 | Area of contaminated zone (m**2) 1.000E+02 | 1.000E+04 —.- AREA
R011 | Thickness of contaminated zone (m) 1.500E-01 | 1.000E+00 - THICXO
RO11 | Length parallel to aquifer flow (m) 1.000E+02 | 1.000E+02 .e= LCZPAQ
RO11 | Basic radiation dose limit (mrem/yr) 1,000E+02 | 1.000E+02 one BRLD
RO11 | Time since placement of material (yr) 0.000E+00 | 0.000E+00 L) T
RO11 | Times for calculations (yr) 1.000E-02 | 1.000E+00 -e- TC¢ 2)
R011 | Times for calculations (yr) 8.210e-01 | 3.000E+00 .- T3
RO11 | Times for calculations (yr) 1.511+00 | 1.000E+01 .. TC¢ 4)
RO11 | Times for calcutations (yr) 1.461E+02 | 3.000E+01 .- L))
RO11 | Times for calculations (yr) 2.266E+02 | 1.000E+02 .- T¢ 6)
RO11 | Times for calculations (yr) 3.951E+02 | 3.000E+02 - L{g!
R011 | Times for calculations (yr) 1.000E+03 | 1.000E+03 .ee TC 8)
RO11 | Times for calculations (yr) not used | 3.000E+03 .ee K9
R011 | Times for calculations (yr) not used 1.000E+04 = T(10)
RO12 | Initial principst radionuctide (pCi/g): Ac-227 1.000E+01 | 0.000E+00 .- St
R012 | Initial principal radionuclide (pCi/g): C-14 1.000E+01 | 0.000E+Q0 e SC 2)
RO12 | Initial principal radionuclide (pCi/g): Ce-144 1.000E+01 | 0.000E+00 .- LI @3]
RO12 Initial principal radionuctide (pCi/g): Co-60 1.000E+01 | 0.000E+00 aee SC 4)
R012 | Initial principal radiomuclide (pCi/g): Cs-134 1.000E+01 | 0.000E+Q0 .-- SC 5
R012 | Initial principal radionuclide (pCi/g): Cs-137 1.000E+01 | 0.000E+00 .- S¢ 6)
R012 | Initial principal radionuclide (pCi/g): Eu-152 1.000E+01 | 0.000E+Q0 oee (7
RO12 | Initiel principal radionuclide (pCi/g): Eu-154 1.000E+01 | 0.000E+00 .- S¢ 8
R012 | Initial principal radionuclide (pCi/g): Eu-155 1.000E+01 | 0.000E+00 .- St
RO12 | Initial principal radionuclide (pCi/g): Fe-55 1.000E+01 | 0.000E+00 ~-- $¢10)
RO12 | Initial principal radionuclide (pCi/g): H-3 1.000E+01 | 0.000E+00 --- S(1)
RO12 | Initial principal radionuctide (pCi/g): 1-129 1.000E+01 | 0.0COE+00 - S(12)
RO12 | Initial principal radionuclide (pCi/g): Mn-54 1.000E+01 | 0.000E+00 - $¢13)
RO12 | Initial principal radionuctide (pCisg): Ni-59 1.000E+01 | 0.000E+00 .- S$C14)
RO12 lnitial principal radionuclide (pCisg): Ni-63 1.000E+01 | 0.000E+00 - S¢15)
RO12 | Initial principal radionuclide (pCi/g): Pa-231 1.000E+01 | 0.000E+00 .-- S(16)
RO12 | Initial principal radionuclide (pCi/g): Ru-106 1.000+01 | 0.000E+00 .-- S(19)
RO12 | Initial principal radionuclide (pCi/g): $b-125 1.000E+01 | 0.000E+00 .e- $(20)
RO12 | Initial principal radionuclide (pCi/g): sSm-151 1.000E+01 | 0.000E+00 .- s(21
RO12 | Initial principal radionuclide (pCi/g): Sr-90 1.0008+01 | 0.000E+00 c-- $(22)
R012 | Initial principal radionuctide (pCi/g): U-233 1.000E+01 | 0.000E+00 cme $(25)
RO12 | Initial principal radionuclide (pCi/g): U-Z34 1.000E+01 | 0.000E+00 o= S(26)
RO12 | Initial principal radionuclide (pCisg): Uu-235 1.000E+01 | 0.000E+00 --- S(27)
RO12 | Concentration in groundwater (pCi/L): Ae-227 not used 0.000E+00 .- Wwn
R012 | Concentration in groundwater (pCi/L): C-14 not used | 0.000E+00 - N 2)
RO12 | Concentration in groundwater (pCi/L): Ce-14b not used 0.000E+Q0 - we 3)
RQ12 | Concentration in groundwater (pCi/L): Co-60 not used 0.000E+00 - (&)
RO12 { Concentration in groundwater (pCi/L): Cs-134 not used 0.000E+00 .- W S
R012 | Concentration in groundwater (pCi/L): Cs-137 not used 0.000E+00 .- W 6)
RO12 | Concentration in groundwater (pCi/L): Eu-152 not used 0.000E+00 .- W7
R012 | Concentration in groundwater (pCi/L): Eu-154 not used 0.000e+00 - W 8)
RO12 | Concentration in groundwater (pCi/L): Eu-155 not used 0.000E+00 - He 9
R0O12 | Concentration in groundwater (pCi/L): Fe-55 not used 0.000E+00 - --- W(10)
RO12 | Concentration in groundwater (pCi/L): H-3 not used 0.000E+00 .- Wi
RO12 | Concentration in groundwater (pCi/L): 1-129 not used 0.000E+00 --- W(12)
RO12 | Concentration in groundwater (pCi/L): Mn-54 not used 0.000E+00 e “W(13)
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Site-Specific Parameter Summary (continued)
) User Used by RESRAD Parameter
Parsmeter Input Default (1f different from user input) Name™
1012 | Concentration in groundwater (pCi/L): Ni-59 not used 0.000E+00 -=- W(14)
012 | Concentration in groundwater (pCi/L): Ni-63 not used 0.000E+00 .- W(15)
RO12 | Concentration in groundwater (pCi/L): Pa-231 not used 0.000E+00 .- W(16)
RO12 | Concentration in groundwater (pCi/L): Ru-106 not used 0.000E+00 .- w(19)
~012 | concentration in groundwater (pCi/L): Sb-125 not used 0.000E+00 --- W(20)
012 | Concentration in groundwater (pCi/L): Sm-151 not used 0.000e+00 - W(21)
012 | Concentration in groundwater (pCi/L): Sr-90 not used 0.000E+00 .- W(22)
RO12 | Concentration in groundwater (pCi/L): U-233 not used 0.000E+00 e W(25)
RO12 | Concentration in groundwater (pCi/L): U-234 not used 0.000E+00 .e- W(26)
012 | Concentration in groundwater (pCi/L): U-235 not used 0.000E+00 .- W27y |
X013 | Cover depth (m) S.000E+00 | 0.000E+00 --- COVERO
RC13 | Density of cover material (g/cm**3) 1.600E+00 | 1.600E+00 .- DENSCV
“013 | Cover depth ercsion rate (m/yr) 1.000e-03 | 1.000E-03 .e- vev
013 | pensity of contaminated zone (g/cm**3) 1.600E+00 | 1.500E+00 —-- DENSC2Z
313 | Contaminsted zone erosion rate (m/yr) 1.000E-03 | 1.000E-03 --- vez
RO13 | Contaminated zone total porosity 4.000E-01 | 4.000E-01 -~ TPC2
RO13 | Contaminated zone effective porosity 2.000E-01 | 2.000E-01 .- EPC2Z
313 | Contaminated zone hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+01 -a HCez
)13 | Contsminated zone b parameter 4.050E+00 | S.300E+00 .- 8cz
RO13 | Evapotranspiration coefficient 6.000E-01 | 6.000E-01% - EVAPTR
RO13 | Precipitation (m/yr) 1.000E+00 | 1.000E+00 .- PRECIP
‘N3 | Irrigation (m/yr) 0.000E+00 | 2.000E-01 .e- RI
)13 | Irrigaticn mode overhead overhead .- IDITCH
313 | Runoff coefficient . 2.000E-01 | 2.000E-01 ... RUNOFF
RO13 | Uatershed area for nearby stream or pond (m**2) 1.000E+06 | 1.000E+06 -~ WAREA
114 | Density of satursted zone (g/cm**3) 1.600E+00 | 1.600E+00 .e- DENSAQ
114 | Saturated zone total porosity 4.000E-01 | 4.000E-01 .-- TPS2
RO14 | Saturated zone effective porosity 2.000E-01 | 2.000E-01 .. EPS2
ROY/ Saturated zone hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+02 --- HCSZ
zaturated zone hydraulic gradient 2.000E-02 | 2.000E-02 --- HGWT
. _/Saturated zone b parameter 4.050E+00 | 5.300E+00 .- BSZ
~J14 | Water table drop rate (m/yr) 1.000E-03 | 1.000E-03 a-- Wt
RO14 | Well pump intake depth (m below water table) 1.000E+01 | 1.000E+01 - DWIBWT
PN14 | Model: Nondispersion (ND) or Mass-Balance (MB) ND ND - MODEL
114 | Individual’'s use of groundwater (m™*3/yr) not used 1.500E+02 e u
RO1S | Number of unsaturated zone strata 1 1 - NS
015 | Unsat. zone 1, thickness (m) 2.470E+00 | 4.000E+00 .- HC1
15 | Unsat. zone 1, soil density (g/cm™*3) 1.600E+00 | 1.600E+Q0 .- DENSUZ(1)
15 | Unsat. zone 1, total porosity 4.000E-01 | 4.000E-01 ewe TPUZ(1)
w15 | Unsat. zone 1, effective porosity 2.000E-01 | 2.000E-01 caw EPUZ(1)
1015 | Unsat. 2one 1, soil-specific b parameter 4.050E+00 | S5.300E+00 e BUZ2(1)
*"15 | Unsat. zone 1, hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+82 - HCUZ(1)
16 | Distribution coefficients for Ac-227
1016 Contaminated zone (cm**3/9) 2.0008+01 | 2.000E+01" --- DCACTCC 1)
1016 Unsaturated zone 1 (cm**3/g) 2.000E+01 | 2.000E+01 .- DCACTU(C 1,1)
16 Saturated zone (em**3/g) 2.000E+01 | 2.000E+01 --- DCACTSC 1)
16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.632E-02 RLEACHC 1)
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Site-Specific Parameter Summary (continued)

Uger Used by RESRAD Parsmeter
Menu Parameter Input Default (1f different from user input) Name™
R0O16 | Distribution coefficients for C-14
RO16 Contaminated zone (cm**3/g) 0.000e+00 | 0.000E+00 ae- DCACTC( 2)
RO16 Unsaturated zone 1 (cm*™3/g) 0.000E+00 | 0.000E+00 ' .- : DCACTUC 2,1)
RO16 Saturated zone (cm**3/g) 0.000E+00 | 0.0008+00 .- DCACTS( 2)
RO16 Leach rate (/yr) 0.000e+00 | 0.000E+00 1.285E+01 RLEACHC 2)
RO16 | Distribution coefficients for Ce-144
RO16 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 .-- DCACTCC 3)
RO16 Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 .- DCACTUC 3,1)
RO16 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+03 ~e- DCACTSC 3)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 1.333e-03 RLEACHC 3)
RO16 | Distribution coefficients for Co-60
RO16 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 .- DCACTCC 4)
RO16 Unsaturated zone 1 (em*™™3/g) 1.000€+03 | 1.000E+03 .- DCACTUC 4,1)
RO16 Saturated zone (cm**3/g) 1.000E+03 | 1.000£+03 .- DCACTS( 4)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.333E-03 RLEACHC 4)
RO16 | Distribution coefficients for Cs-134 : )
RO16 Contaminated zone (cm**3/g) 1.000E+Q3 | 1.000e+03 ——- DCACTC( 5)
RO16 Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 .e- DCACTUC 5,1)
RO14 Saturated zone (cm*3/g) 1.000E+03 | 1.000E+03 .- DCACTS( S5)
R016 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.333e-03 RLEACH( 5)
R016 | Distribution coefficients for Cs-137
W16 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 -.a DCACTC( 6)
W16 Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 ~e- DCACTU( 6,1)
W16 Saturated zone (cm**3/g) 1.000E+03 | 1.000E+03 - DCACTS(C 6)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.333e-03 RLEACH( 6)
016 | Distribution coefficients for Eu-152
016 Contaminated zone (cm**3/g) 0.000E+00 { 0.000E+00 - DCACTCC 7)
016 Unsatursted zone 1 (cm*v3/q) 0.000e+00 | 0.000E+00 e peacTw( 7,1)
016 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 .-- : DCACTSC 7)
016 Leach rate (/yr) 0.000E+Q0 | 0.000E+00 1.285E+01 RLEACH¢ 7)
016 | Distribution coefficients for Eu-154
016 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+0D --- DCACTC( 8)
016 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 .- DCACTU( 8,1)
016 Satursted zone (cm*™*3/g) 0.000E+00 | 0.0008+00 - ‘| DCACTS( 8)
016 Leach rate (/yr) ) 0.000e+00 | G.0008+00 1.285€+01 RLEACHC 8)
016 | pDistribution coefficients for Eu-155 .
D16 Contaminated zone (cm**3/g) ) 0.000E+00 | 0.000E+Q0 . -- DCACTC( 9)
36 Unsaturated zore 1 (cm**3/g) ) 0.000E+C0 | 0.0DOE+00 .- DCACTUC 9,1)
N6 Saturated zone (cm**3/g) 0.000e+00 | 0.000E+00 --- DCACTS( 9)
N6 Leach rate (/yr) 0.000E+00 | 0.000E+Q0 1.285E+01 RLEACH( 9)

L
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site-Specific Parameter Summary (continued)

\ User Used by RESRAD Parmtgr
/ Parameter Input Default (1f different from user input) Name=""
016 | Distribution coefficients for Fe-55
016 Contaminated zone (cm**3/9) 1.000E+03 | 1.000E+03 --- DCACTC(10)
k016 Unsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 = DCACTU(10,1)
RO16 Saturasted zone (cm**3/g) 1.000E+03 | 1.000&+03 --- DCACTS(10)
~016 Lesch rate (/yr) 0.000E+00 | 0.000E+Q0 1.333-03 RLEACH(C10)
016 | distribution coefficients for H-3
RO16 Contaminated zone (cm**3/9) 0.000E+00 | 0.000E+00 .- DCACTCC11)
R016 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+Q0 -- DCACTUC11,1)
016 Saturated 20ne (cm**3/9) 0.000E+00 | 0.000E+00 e DCACTS(11)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACH(11)
RO16 | Distribution coefficients for [-129
016 Contaminated zone (cm**3/g) 1.000E-01 | 1.000E-01 .- DCACTC(12) -
016 Unsaturated zone 1 (cm™*3/g) 1.000E-01 1.000E-01 c-- DCACTUC12,1)
216 Saturated zone (cm**3/g) 1.000€-01 1.000E-01 - DCACTS(12)
RO16 Leach rate (/yr) 0.000E+00.| 0.000E+CD 6.544E+00 RLEACH(12)
316 | Distribution coefficients for Mn-54
J16 Contaminated zone (cm**3/g) 2.000E+02 | 2.000E+02 .e- DCACTC(13)
RO16 Unsaturated zone 1 (cm**3/9) 2.000E+02 | 2.000e+02 - DCACTU(13,1)
RO16 Saturated zone (cm**3/g) 2.000E+02 | 2.000E+02 —e- DCACTS(13)
16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH(13)
.J16 | Distribution coefficients for Ni-59
RO16 Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 - DCACTCC14)
a6 Unsaturated zone 1 (cm**3/9) 1.0008+03 | 1.000E+03 == DCACTUC14, 1)
J16 Saturated zone (cm*3/g) 1.000E+03 | 1.000E+03 - DCACTS(14)
16 Lesch rate (/yr) 0.000E+00 | 0.000E+00 1.333e-03 RLEACHC14)
RO« | Distribution coefficients for Ni-63
- ) Contaminated zone (cm**3/g) 1.000E+03 | 1.000E+03 .- DCACTC(15)
uUnsaturated zone 1 (cm**3/g) 1.000E+03 | 1.000E+03 .- DCACTUC1S, 1)
wd e Saturated zone (cm*™3/g) 1.000E+03 | 1.000E+03 - DCACTS(15)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.333e-03 RLEACH(15)
116 | Distribution coefficients for Pa-231
1é Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 .- DCACTC(16)
R0O16 Unsaturated zone 1 (cm™*3/g) 5.000E+01 | 5.000E+01% —-- DCACTU(16,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 | 5.0008+01 —ee DCACTS(16)
16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661€-02 RLEACH(16)
aJ16 | Distribution coefficients for Ru-106
RO16 Contaminated zone (cm**3/9) 0.000E+00 | 0.000E+00 e DCACTC(19)
16 Unsaturated zone 1 (cm**3/g) 0.000e+00 | 0.000E+08 e DCACTU(19,1)
116 Saturated zone (cm*™3/g) 0.000E+00 | 0.000E+00 .- DCACTS(19)
16 Lesch rate (/yr) 0.000E+00 | 0.000E+00 1.285e+01 RLEACH(19)
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Site-Specific Parameter Sumary (continued)

User Used by RESRAD Purmge:;er
Mery Parameter Input Default (1f different from user input) Name
R016 | Distribution coefficients for Sb-125
RO16 Contaminated zone (cm**3/g) 0.0006+00 | 0.000E+00 .= DCACTC(20)
RO16 Unsaturated zone 1 (cm**3/9) 0.000E+00 | 0.000E+00 eee DCACTUC20, 1)
RO16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 -=e DCACTS(20)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACHK(20)
R016 | Distribution coefficients for Sm-151
RO16 Contaminated zone (cm**3/g9) 0.000E+00 | 0.000E+00 -ee DCACTC(21)
RO16 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 e DCACTU(21,1)
R0O16 Saturated zone (cm**3/9) 0.000E+00 | 0.000E+00 .-- DCACTS(21)
R016 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285€6+01 RLEACH(21)
R0O16 | Distribution coefficients for Sr-90
RO16 Contaminated zone (cm**3/g) 3.000E+01 | 3.000E+01 .ee DCACTC(22)
RO16 Unsaturated zone 1 (cm**3/g) 3.000E+01 | 3.000E+01 .- DCACTU(22, 1)
RO16 Saturated zone (cm**3/g) 3.000E+Q1 | 3.000E+01 -ee DCACTS(22)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 4.429E-02 RLEACH(22)
RO16 | Distribution coefficients for U-233
RG1S Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01% --- DCACTC(25)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 - DCACTU(25,1)
R016 Saturated 2one (cr*3/g) 5.000E+01 | S.000E+01 .- DCACTS(25)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+0D 2.661E-02 RLEACH(25)
R0O16 | Distribution coefficients for U-234
RO16 Contaminated zone (cm**3/9) S.000E+01 | 5.000E+01 --- DCACTC(26)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000+01 .-- DCACTU(26,1)
RO16 Saturated zone (cm™3/g) 5.000E+01 | 5.000E+01 .-- DCACTS(26)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(26)
RO16 | Distribution coefficients for U-235 :
RO16 Contaminated zone (cm**3/9) 5.000E+01 | S.000E+01 ~e- DCACTC(27)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 - DCACTU(C27,1)
RO16 Ssturated zone (cm**3/g) 5.000E+01 | 5.000E+01 --- DCACTS(27)
R016 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(27)
RO16 | Distribution coefficients for daughter Pb-210
RO14 Contaminated zone (cm**3/g) 1.000E+02 | 1.000E+02 .- DCACTC(17)
RO16 Unsaturated zone 1 (cm**3/9) 1.000E+02 | 1.000E+02 --- | DCACTU(C17,1)
RO16 Saturated zone (cm**3/g) 1.000E+02 | 1.000E+02 cew DCACTSC17)
R016 Leach rate (/yr) 0.000E+Q0 | 0.000E+G0 1.3326-02 RLEACH(17)
RO16 | Cistribution coefficients for daughter Ra-226
RO16 Contaminated zone (cm**3/g) 7.0008+01 | 7.000E+01 --- DCACTC(18)
RO16 Unsaturated zone 1 (cm**3/g) 7.000E+01 | 7.000E+0% aee DCACTU(18,1)
RO16 Saturated zone (cm**3/g) 7.000E+01 | 7.000E+01 --- DCACTS(18)
RO16 Leach rate (/yr) 0.000£+00 | 0.000E+00 1.902E-02 RLEACH(18)

AT,
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Site-Specific Parameter Summary (continued)

) User Used by RESRAD Parameter
Parameter Input Default (1f different from user input) . Name™

016 | Distribution coefficients for daughter Th-229

016 Contaminated zone (cm**3/g) 6.000E+04 | 6.000E+04 ee- DCACTC(23)
X016 Unsaturated zone 1 (em*™3/g) 6.000E+04 | 6.000E+04 .- DCACTU(23,1)
RO16 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 .- DCACTS(23)
“016 Leach rate (/yr) 0.000E+00 { 0.000&+00 2.222E-05 RLEACH(23)

016 | Distribution coefficients for daughter Th-230
RO16 Contaminated zone (cm**3/g) ° 6.000E+04 | 6.000E+04 .- DCACTC(24)
RO16 Unsaturated zone 1 (cm**3/g) 6.000E+04 | 6.000E+04 2 DCACTU(264,1)

016 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 --- DCACTS(24)

016 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACH(24)
RO17 | Inhalation rate (m**3/yr) 8.400E+03 | 8.400E+03 - ... INHALR
“017 | Mass loading for inhalation (g/m**3) 2.000E-04 | 2.000e-04 .--- MLINH

017 | Ditution tength for airborne dust, inhalation (m)| 3.000E+00 | 3.000E+00 e-- LM

017 | Occupancy factor, inhatation 5.000E-01 | 4.500E-01 —ea FQ3
RO17 | Occupancy and shielding factor, external gamma 6.000E-01 | 6.000E-01 .es FO1
RO17 | Shape factor, external gamma 1.000E+00 | 1.000E+00 .- FS1

17 | Fractions of annular areass within AREA:

N7 Outer annular radius (m) = /(1/7) not used 1.000E+00 .-- FRAGAC 1)
RO17 Outer snnular radius (m) = /(10/1) not used | 1.000E+00 .e- FRACAC 2)
RO17 Outer annular radius (m) = /(20/7) not used 1.000E+00 .ea FRACA( 3)
N7 Outer annular radius (m) = /(50/7) not used | 1.000E+00 “ae FRACA( &)

N7 |° outer annular radius (m) = /(100/7) not used 1.000&+00 --- FRACA( 5)

nz Outer annular radius (m) = /(200/x) ‘naot used |- 1.000E+00 .-- FRACAC 6)
RO17 Outer annutar radius (m) = ¢(500/7) not used 1.000E+00 .- FRACAC 7)
RO17 Outer annular radius (m) = /(1000/7) not used | 1.000E+00 --- FRACA( 8)

N7 Outer annular radius (m) = /(5000/%) not used 1.000E+00 .- FRACAC 9)

117 Guter annular radius (m) = ¢ (1.E+04/7) not used 1.000E+00 -e- FRACA( 10)
017 Outer annular radius (m) = /(1.E+05/%) not used 0.000E+00 .- FRACA(TT)
017 ' . Quter annular radius (m) = V(1.E+06/7) not used 0.000E+00 ce- FRACA(12)

,)ruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 - DIET(1)

.- | Leafy vegetable consumption (kg/yr) 1.400E+01 | 1.400E+01 .- DIET(2)
1018 | Milk consumtion (L/yr) 9.200E+01 | 9.200E+01 ce- DIET(3)
'M18 | Meat and poultry consumption (kg/yr) 6.300E+01 | 6.300E+01 .- DIET(4)

)18 | Fish consumption (kg/yr) 5.400E+00 | 5.400E+Q0 - DIET(S)

)18 | Other seafood consumption (kg/yr) 9.000E~01 | 9.000E-01 .- DIET(6)
018 | Soil ingestion rate (g/yr) .| 3-650E+01 | 0.000E+Q0 --- SoIL
'018 | Drinking water intake (L/yr) 4.100E+02 | 4.100E+02 - oWl

118 | Fraction of drinking water from site 1.000E+00 | 1.000E+Q0 .- FDM
J19 | Livestock fodder intake for meat (kg/day) 6.800E+01 | 6.800E+01 ve- LF15
019 | Livestock fodder intake for milk (kg/day) 5.500E+01 | 5.500E+01 --- LF16
119 | Livestock water intake for meat (L/day) 5.000E+01 | 5.000E+04 --- Liis

119 | Livestock water intake for milk (L/day) 1.6008+02 | 1.600E+02 .- w6

119 | Mass loading for foliar deposition (g/m™*3) 1.000E-04 | 1.000E-04 aee MLFD
019 | Depth of soil mixing lLayer (m) 1.500E-01 | 1.S00E-01- .- DM
019 | Depth of roots (m) 9.000E-01 | 9.000E-01 eee DROOT

19 | prinking water fraction from ground water 1.000E+00 | 1.000E+00 cee :wa:

--- L

119 | Livestock water fraction from ground water 1.0008+00 | 1.0006+00
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Site-Specific Parameter Summary (continued)

User . Used by RESRAD Parameter
Merw Parameter 1nput Default (1f different from user input) Name
RO19 | Irrigation fraction from ground water 1.000E+00 | 1.000E+00 .- FGWIR
RO21 | Total porosity of the cover material 4.000E-01 | 4.000E-01 eee TPCV
R021 | Total porosity of the building foundation 1.000E-01 1.000E-01 eee TPFL
R021 | volumetric water content of the cover material 5.000e-02 | 5.000E-02 .-- PH20CV
R021 | volumetric water content of the foundation 1.000€-02 | 1.000E-02 .- PH20FL
R021 | Diffusion coefficient for radon gas (m/sec):
RO21 in cover material 2.000E-06 | 2.000E-06 .- BIFCV
R021 in foundation material 2.000E-08 | 2.000E-08 .e= DIFFL
R0O21 in contaminated zone soil 2.000E-06 | 2.000E-06 .ee DIFCZ
R021 | Radon vertical dimension of mixing (m) 2.000E+00 | 2.000E+00 - HMIX
R021 | Average annual wind speed (m/sec) 2.000E+00 | 2.000E+00 a-e WIND
R021 | Average building air exchange rate (1/hr) 1.000E+00 | 1.000E+00 cee REXG
R021 | Height of the building (room) (m) 2.5008+00 | 2.500E+00 .-- HRM
RO21 | Building interior area factor 1.000E+00 | 1.000E+00 .ee FAl
RO21 | Bulk density of building foundation (g/cm*+*3) 2.400E+00 | 2.400E+00 .-~ DENSFL
RO21 | Thickness of building foundation (m) 1.500E-01 | 1.S00E-01 -e FLOOR
RO21 | Building depth below ground surface (m) 1.000E+00 | 1.000E+G0 .-- DMFL
R021 | Fraction of time spent indoors 5.000£-01 | 5.000E-01 c-- FIND
R021 | Fraction of time spent outdoors (on site) 2.500E-01 | 2.500E-01 cee FOTD
RO21 | Emanating power of Rn-222 gas 2.000E-01 | 2.000E-01 eee EMANA(1)
R021 | Emanating power of Rn-220 gas not used 1.000E-01 --- EMANA(2)

Summary of Pathuay Selections

Pathway User Selection
1 -+ external gamma active
2 -~ inhalation active
3 -- plant ingestion active
4 -- meat ingestion active
S -- milk ingestion asctive
6 -- aquatic foods active
7 -- drinking water active
8 -« radon active
9 -- soil ingestion active

. P
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Contaminated Zone Dimensions

) Ares: 100.00 square meters
.€kness: 0.15 meters
Luver Depth: 5.00 meters

-
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lm‘tial Soil Concentrations, pCi/g

Ac-227
Cc-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
fe-55
H-3
1-129
Mn-54
Ni-59
Ni-&3
Pa-231
Ru-106
Sb-125
Sm-151
Sr-50
u-233
u-234
u-235

1.0008+01
1.000E+01
1.000€+01
1.000€+01
1.000€+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000E+01
1.000€+01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 100 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+Q0 1.000E-02 8.210E-01 1.511E+00
TDOSE(t): 6.935E-23 3.360E-16 1.457E+01 7.972E+01
M(t): 6.935E-25 3.360E-18 1.457E-01 7.9728-01 5.6686-01 4.060E-03

1.461E+02 2.246E+02 3.951E+02 1.000E+03

5.668E+01 4.060E-01

Mp~ '3 TDOSE(t): 7.973E+01 mrem/yr at t = 1.5113 ¢ 0.0005 years

1.77T8E+01
1.778e-01

3.693E-03
3.693E-05
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.5113 years
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Meat

Mitk

Soit

Nuclide mrem/yr fract.

mrem/yr

fract.

mrem/yr  fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

Ac-227
c-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
1-129
“n-54
Ni-59
Ni-63
Pa-231
Ru-106
$b-125
Sm- 151
Sr-90
u-233
u-234
u-235

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
1.941E-23 0.0000
5.311E-28 0.0000
2.723e-28 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
C.000E+Q0 0.0000
2.370E-25 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+Q0 0.0000
4.260E-27 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

-0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 ©.0000
0.000E+00 0.0000
0.000E+00 0.000C
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 §.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
©.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000 -

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000e+00
0.000E+00
0.000e+00
0.000E+00
0.000e+00
0.000&+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

1.965E-23 0.0000

0.000E+Q0

0.0000

0.000E+G0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

;



lesidual Radiocactivity Program, Version 4.006

Summary : WJ-Group 1 nuclides - 5 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) snd Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.5113 vyears
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Water Fish Radon Plant Meat Milk All Pathways*
tadio-
duclide mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract. mres/yr fract. mrem/yr fract. mrem/yr fract.
4c-227 0.000E+00 0.0000 0.0Q0E+00 0.0000 0.00CE+Q0 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
=14 1.3136-04 0.0000 1.835-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 1.497E-04 0.0000
‘e-144 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 C.000E+00 0.0000 1.941E-23 0.0000
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.0008+00 0.0000 S5.311E-28 0.0000
s-137 0.0006+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.723E-28 0.0000
u-152 3.463E-04 0.0000 1.516E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 &.551E-08 0.0000 1.554E-10 0.0000 3.479E-04 0.0000
~u-154 5.032E-04 0.0000 2.203E-06 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 9.664E-08 0.0000 2.2SBE-10 0.0000 5.056E-04 0.0000
Eu-155 6.584E-05 0.0000 2.883E-07 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 1.245E-08 0.0000 2.955E-11 0.0000 6.5614E-05 0.0000
€e-55 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+Q0 0.0000 O.000E+00 0.0000 O.000E+0C 0.0000 0.000E+00 0.0000
-3 3.620E-06 0.0000 8.483E-11 0.0000 0.000E+00 0.0000 0.000E+C0 0.0000 0.000E+00 0.0000 O.0O00E+00 0.0000 3.620E-06 0.0000
-129  7.950E+01 0.9971 2.875E-02 0.0004 0.000E+C0 0.0000 0.DCOE+00 0.0000 6.108E-02 0.0008 1.427E-01 0.0018 7.973c+01 1.0000
Mn-54  0.000E+00 0.0000 O©.00DE+00 0.0000 0.000E+QC0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 2.370E-25 0.0000
Ni-59  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C G.0000 O0.0O0E+00 6.0000 0.000E+G0 0.0000 0.000E+00 0.0000 O.0COE+GO 0.0000
i-63  0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 O.000E+00 0.0000
3-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000
~u-106 4.904E-04 0.0000 6.721E-07 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 1.884E-08 0.0000 4.401E-11 0.0000 4.911E-04 0.0000
$b-125 1.114E-04 0.0000 6.788E-09 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 1.284E-08 0.0000 1.500£-08 6.0000 1.115E-04 0.0000
“n-151 2.1026-05 0.0000 9.204E-08 0.0000 0.000E+00 G.0000 0.000E+Q0 0.0000 4.038E-09 0.0000 ©.435E-12 0.0000 2.1%2E-05 0.0000
r-90  0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
=233 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 &.260E-27 0.0000
U-234  0.000E+00 0.0000 0.000E+00 0.0000 7.849E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 G.0000 7.869&-10 0.0000
U-235 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.COOE+00 0.0000 0.CODE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
>tal  7.950E+01 0.9971 2.878E-02 0.0004 7.869E-10 0.0000 0.000E+00 0.0000 6.108€-02 0.0008 1.427E-0%1 0.0018 7.973E+01 1.0000
*Siv ¢ all water independent and dependent pathways.



Residual Radicactivity Program, Version 4.008

Summary : W-Group 1 nuclides - 5 m cover

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)

Ground

02/22/93 11:49

Page 12
File: 1-5T.Wd

As mrem/yr and Fraction of Total Dose At t = 0.000e+00 years

Dust

Water Independent Pathways

Radon

Plant

Meat

and Pathways (p)

Milk

Soil

Nuclide arew/yr

fract.

_mrem/yr fract.

mrem/yr

fract.

arem/yr fract.

mrem/yr fract.

mrem/yr fract.

mren/yr fract.

Ac-227
c-14
Ce~144
Co-60
Cs-134
Cs-137
Eu-152
Eu- 154
Eu- 155
Fe-55
N-3
1-129
Mn-54
Ni-59
Ni-63
Pa-231
Ru-106
Sb-125
Sm-151
Sr-90Q
u-233
u-234
u-23%

0.000E+00
0.000E+00
0.000E+Q0
2.333e-23
8.670E-28

2.769E-28

3.802e-23
7.207e-2¢
0.000E+00
0.000E+00
0.000E+00
0.000E+00
7.996E-25
0.000&+00
0.000E+00
0.000£+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.3364
0.0000
0.0000
0.5482
0.1039
0.0000
0.0000
0.0000
0.0000
0.0115
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

" 0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0Q0 0.0000
0.000E+00 0.0000
0.000E+0G 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000e+00
©.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+G0
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000 -

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

6.9356-23

1.0000

0.000E+Q0 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

0.000E+00 0.0000



lesidual Radiomctivity Program, Version 4.00§

Summary : WJ-Group 1 nuclides - 5 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mren/yr and Fraction of Toral Dose At t = 0.000E+00 years

Water

Fish

02/22/93

11:49

Page 13
File: 1-5T.WJ

Water Dependent Pathways

Radon

plant

Meat

Milk

All Pathways*

tadio-
duclide mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mremy/yr

fract.

mrem/yr

fract.

mrem/yr fract.

“c-227
-14
e-144

Co-60

Cs-134
s-137
u-152

cu=-154

Eu-155

"e-55
-3
-129

Mn-54
Ni-59
i-63
21-231
nu- 106
Sb-125
“n-151
*=90
‘233
u-234
U-235

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.00CE+00
0.C600E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000g+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
@.0000
0.0000
0.0000
0.0000
¢.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000&+00
0.000E+00
0.000E+00
0.000£+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000€e+00
0.000E+00
0.000E+Q0
0.000£+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.333E-23 0.3364
8.670E-28 0.0000
2.769€-28 0.0000
3.802E-23 0.5482
7.207€-26 0.1039
0.000E+00 0.0000
0.000E+0C 9.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.996E-25 0.0115
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

ital  0.000E+00

s } all water

0.0000

0.000E+00 0.0000

0.000E+00 0.0000

independent and dependent pathways.

0.000E+00

0.0000

0.000E+00

0.0000

0.00QE+Q0

0.0000

6.935E-23 1.0000



Residual Radicactivity Program, Version 4.008

Summary : Wd-Group 1 nuclides - 5 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radiomuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E-02 years

Radio-

Ground

Dust

02/22/93

Water Independent Pathuways

Radon

11:49

Plant
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Meat

Milk

Soil

Nuclide mrem/yr fract.

mreny/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
C-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
-3
1-129
Mn-54
Ni-59
Ni-43
Pa-231
Ru-106
Sb-125
Sm-151
Sr-90
y-233
u-234
y-235

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.330E-23 0.0000
8.642E-28 0.0000
2.769E-28 0.0000
3.342E-23 0.0000
6.333E-24 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.931€-25 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
2.831E-29 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000

0.000E+Q0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+0G0 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
6.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+00 0.0000
0.000E+00 0.0000
3.360€-16 1.0000
0.000E+Q0 0.0000

0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
¢.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
G.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+0C 0.0000
0.000€+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000

0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
©.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
0.000+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0080
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

Total

6.385e-23 ©.0000

0.000E+00 0.0000

3.360E-16 1.0000

0.000E+00 0.0000

6.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

4
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aummary : WJ-Group 1 nuclides - 5 m cover

Totai Dese Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E-02 years

Water Dependent Pathways
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Water Fish Radon Plant Meat Milk ALl Pathways*
adio-
wuclide mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
“€-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
=14 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+Q0 0.0000 0.000E+00 0.0000 0.000E+GO 0.0000 0.0O00E+G0 0.0000 O0.0O00E+00 0.0000°
e-144 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60  0.000E+00 0.000C 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 2.330E-23 0.0000
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 Q.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.542E-28 0.0000
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.769E-28 0.0000
u-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+GO 0.0000 0.000E+00 0.0000 3.342£-23 0.0000
cu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.G00E+00 0.0000 0.00CE+00 0.0000 6.333E-24 0.0000
Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.0COE+00 0.0000 0.000E+GO 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000
“e-55  0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+Q0 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000
-129  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 G.0000
Mn-54  0.000E+00 0.0000 0.0D0E+00 0.0000 0.000E+Q0 0.0000 0.00QE+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 7.931E-25 0.0000
Ni-59  0.000£+00 0.0000 0.000E+00 0.0000 0.000E+C0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000
i-63  0.000E+00 0.0000 0.CO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 6.0000 0.000E+00 O.0000
2-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
«w-106 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 Q.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
$b-125 0.000E+00 0.0000 0.000E+00 0.0000 ©0.0O0CE+Q00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 §.000E+00 0.0000
“u-151 0.000E+00 0.0000 0.000E+QC 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*<90  0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 C.0000
-~233  0.000E+00 0.0000 0.000E+00 0.0000 0.0O0E+00 0.0000 0.000E+CO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.831€-29 0.0000
4-234  0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0C 0.0000 3.380E-16 1.0000
4-235  0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
>tal  0.000E+C0 6.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.340E-16 1.0000
'sv “Hall water independent and dependent pathways.

J



Residual Radioactivity Program, Version 4.005

Summary : WJ-Group 1 nuclides - 5 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 8.210E-01 years

Radio-

Ground

Dust

02/22/93

Water Independent Pathways

Radon

11:49

Plant

Page 16
File: 1-5T.WJ

Meat

Milk

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fracg.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Pa-231
Ru-106
$b-125
Sm-151
Sr-90
u-233
u-234
u-235

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.111E-23 0.0000
6.643E-28 0.0000
2.744E-28 0.0000
9.619E-28 0.0000
1 0.0000
0.000E+0

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.130E-25 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
2.319€-27 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000£+00 0.0000
0.000£+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.9000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+QC 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
2.2388-12 0.0000
0.000£+00 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

2.153E-23 0.0000

0.000E+00 0.0000

2.238e-12 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+0C 0.0000

0.000E+00 0.0000



Residual Radioactivity Program, Version 4.008

Summary : WJ-Group 1 nuclides - 5 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuc!ides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 8,210E-01 years

tadio-

Water

Fish

02722/93

11:49

Water Dependent Pathways

Radon

Plant

Page 17
File: 1-5T.W

Meat

Milk

All Pathways*

duclide mrem/yr fract.

‘mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
=14
=144
Co~-60
Cs-134
5-137
u-152
«u-154
Eu-155
ce-55
-3
-129
Mn-54
Ni-59
i-43
a-231
xu-106
Sb-125
“n-151
r-90
-233
U-234
u-235

0.000E+00 0.0000
9.309€-01 0.0439
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.546E+00 0.1747
3.773E+00 0.25%0
5.139€-01 0.0353
0.000E+00 0.0000
2.667E-02 0.0018
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.56000
0.000E+00 0.0000
0.000E+00 0.0000
5.522E+00 0.3789
9.386E-01 0.0644
1.498E-01 0.0103
0.000£+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000
6.000E+00 0.0000

0.0000
0.0089
0.0000
0.0000
0.0000
0.0000
0.0008

0.000E+00
1.301E-01
0.000E+00
0.000£+00
0.000E+00
0.000E+00
1.115€-02
1.652E-02 0.0011
2.250€-03 0.0002
0.000E+00 0.0000
6.397€-07 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.568£-03 0.0005
5.718E-05 0.0000
6.558£-04 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+0Q0
0.000&+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
a.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
4.890E-04
7.247TE-04
9.870E-05
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
2.121E-04
1.082E-04
2.877E-05
0.000E+00
0.0008+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.143E-06 0.0000
1.693E-06 0.0000
2.306E-07 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0Q00
0.000E+Q0 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000
6.CQ0CE+00 0.0000
4.956E-07 0.0000
1.264E-04 0.0000
6.722¢-08 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
1.061E+00 0.0728
0.000E+00 0.0000
2.111E-23 0.0000
6.643E-28 0.0000
2.744E-28 0.0000
2.558E+00 0.1755
3.790E+00 0.2601
5.162E-01 0.0354
0.000E+00 0.0000
2.667E-02 0.0018
0.000E+00 0.0000
4.130E-25 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
5.529E+00 0.3795
9.389E-01 0.0644
1.505€-01 0.0103
0.000E+00 0.0000
2.319E-27 0.0000
2.238E-12 0.0000
0.000e+00 0.0000

atal

*Su

)lll water

1.440E+01 0,9883

1.683E-01 0.0115

independent and dependent

0.000E+00 0.0000

pathways.

0.000E+00 0.0000

1.662£-03

0.0001

1.300€-04 0.0000

1.457e+01 1.0000



Residual Radicactivity Program, Version 4.006

Summary : Wl-Group 1 nuclides - 5 m cover

Kadio-

02/22/93

11:49

Page 18
File: 1-5T.WJ

Total Dose Contributions TDOSE(i,p,t) for Indivicdual Radionuclides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 1.511E+00 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Mitk

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

Ac-227
c-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-15%
Fe-S5
#-3
1-129
Mn-54
Ni-59
Ni-&3
Pa-231
Ru-106
Sb-125
Sm-151
Sr-90
u-233
U-234
u-235

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
1.941E-23 0.0000
5.311E-28 0.0000
2.724E-28 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0Q0 0.0000
2.370E-25 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.259€-27 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+006 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+CC 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000£+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.0008+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.507e-12 0.0000
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
©.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000€+0C 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000€+00 G6.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00

0.0000
6.0000
0.0000
0.0000
0.0000
0.0000
0.0000°
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Total

1.965E-23 0.0000

0.000E+00 0.0000

7.507E-12 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00

0.0000



Residual Radicactivity Program, Version 4.00§

Summery : WJ-Group 1 nuclides - 5 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pf
As mrem/yr and Fraction of Total Dose At t = 1.511E+00 years

Water

Fish

02722/93

11:49

Water Dependent Pathways

Radon

Plant

Page 19
File: 1-5T.WJ

Meat

Milk

Atl Pathways*

Radio-
Nuclide mreavyr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
C-14
Ce-144
Co-60
Cs-134
35-137
2u-152
Eu-154
Eu-155
Fe-55
4-3
1-129
Mn-54
Ni-59
1i-63
2-231
Ru-106
Sb-125
im-151
ir-90
J4-233
u-234
1§-235

0.000E+00
1.3186-04
0.000E+00
0.000E+00
0.000E+00
0.000E+00
3.475E-04
5.051E-04
6.608E-05
0.000E+00
3.6336-06
7.948E+01
0.000E+00
0.000E+00
0.0p0E+00
0.000E+00
4.922E-04
1.1188-04
2.1108-05
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.9971
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
1.842E-05 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
1.521E-06 0.0000
2.211E-06 0.0000
2.893E-07 0.0000
0.000E+00 0.0000
8.714e-11 0.0000
2.875€-02 0.0004
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
6.746E-07 0.0000
6.812E-09 0.0000
9.237e-08 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+Q0 0.0000
0.000£+00 0.0000
0.000e+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
6.875E-08 0.0000
9.701E-08 0.0000
1.269€-08 0.0000
0.000E+C0 0.0000
0.000E+Q0 0.0000
6.107E-02 0.0008
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.891E-08 0.0000
1.289E-08 0.0000
4.052E-09 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+QC 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.560E-10 0.0000
2.267E-10 0.0000
2.965E-11 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.427-01 0.0018
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0QC 0.0000
4.418E-11 0.0000
1.506€-08 0.0000
9.468E-12 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0 0.0000
1.502E-04 0.0000
0.000E+00 0.0000
1.941E-23 0.0000
5.311E-28 0.0000
2.724E-28 0.0000
3.491E-04 0.0000
5.074E-04 0.0000
6.638¢-05 0.0000
0.000E+00 0,0000
3.633E-06 0.0000
7.972e+01 1.0000
2.370E-25 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
4.929€-04 0.0000
1.119€-04 0.0000
2.119e-05 0.0000
0.000E+00 0.0000
4.259€-27 0.0000
7.507e-12 0.0000
0.000E+00 0.0000

‘otal  7.949E+01

s 27 all water

0.997

2.877e-02 0.0004

0.000E+00 0.0000

independent and dependent pathways.

0.000e+00 0.0000

6.107E-02 0.0008

1.427E-01 0.0018

7.972E+01 1.0000



Residual Radicactivity Program, Version 4.008

Summary : Wi-Group 1 nuclides - 5 m cover

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radi
As mrem/yr and Fraction of Total Dose At ¢ =

Ground

Dust

02/22/93

Water Independent Pathways

Radon

11:49

Plant

Page 20
File: 1-5T.Wd

onuclides (i) and Pathways (p)
1.461E+02 years

Meat

Milk

Soil

Nuclide mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
28-231
Ru-106
$b-125
sm-151
Sr-90
y-233
U-234
u-235

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
5.487E-29 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+00 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
4.858E-25 0.0000
1.407E-26 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000g+0C
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
6.000E+00

-0.000E+00

0.00GE+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C €.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.263E-08 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.0C0E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
6.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000°

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

4.999€-25 0.0000

0.000E+00

0.0000

1.263E-08 0.0000

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

0.0000

;

0.000E+00

P



Residual Radicactivity Program, Version 4.008

Summary : WJ-Group 1 nuclides - 5 m cover

" Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.461E+02 years

Water Dependent Pathways

Radio-

Water

Fish

02/22/93

Radon

11:49

Plant

Page 21
File: 1-5T.WJ

Meat

Milk

All Pathways*

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

arem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
C-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu- 155
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
2a-231
Ru- 106
Sb-125
sm-~151
3r-90
J4-233
u-234
y-235

5.343E-01 0.0094
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
5.575E+01 0.9836
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.370e-01 0.0024

2.339E-03 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
2.441E-01 0.0043
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
5.998E-04 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000&+00 0.0000
0.000E+Q0 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 G.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.0008+00 0.0000

0.000E+0C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

1.026E-04 0.0000
0.000e+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.000C
0.000+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.071€-02 0.0002
0.000E+00 0.000C
0.000€+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.631E-05 0.0000

2.398E-07 0.0000
0.000€+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 €.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000€+00 0.0000
0.000e+00 Q.0000
2.502e-05 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000&+00 0.0000
6.148E-08 0.0000

5.367E-01 0.0095
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
S.487E-29 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.0000
6.000E+00 0.0000
5.600E+01 0.9881
0.000E+00 0.0000
8.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.8586-25 0.0000
1.263E-08 0.0000
1.376E-01 0.0024

fotal

e \)f all water independent and dependent

5.642E+01 0.9955

2.470E-01 0.0044

0.000e+00 0.0000

pathways.

0.000E+00 0.0000

1.084E-02 0.0002

2.532€-05 0.0000

5.5668E+01 1.0000
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Residual Radioactivity Program, Version 4.008 )
File: 1-5T.WJ

Summary : WJ-Group 1 nuclides - 5 m cover

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.246E+02 years

Water Independent Pathways

Ground Dust Radon Plant Meat Mitk

Soil

Radio-

Nuclide mrem/yr fract.

fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

mrem/yr fract.

0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0
0.000€+00

0.000E+00
0.000QE+00

8.0000
0.0000

0.000€E+00
0.000E+00

0.0000
0.0000

0.000£+00C 0.0000
0.000€+00 0.0000

Ac-227 0.000E+00 0.0000

c-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
fe-55
H-3
1-129
#n-54
8i-59
Ni-43
Pa-231
Ru-106
§b-125
Sm-151
Sr-90
u-233
u-234
u-235

0.000E+00
0.000E+00
0.000E+00
0.000E+00
2.300e-29
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00

'0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.137€-24
3.6B1E-26
0.000E+Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+0C
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+G0
0.000E+00
0.000&+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000e+00
0.000E+00
0.000€E+00
0.000E+C0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.562€-08
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+Q0 0.0000
0.000E+00 0.00CC
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+G0 0.0000
0.000E+Q0 0.0000
0.000E+00 G.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

1.174E-24

0.0000

0.000E+00

0.0000

1.562E-08

0.0000

0.000E+00

0.0000

0.000E+00 0.0000

0.000E+Q0 0.0000

0.000E+00 0.0000

¢



Residua! Rediosctivity Program, Version 4.00§

Summary : WJ-Group 1 nuclides - 5 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2,244E+02 years

Water Dependent Pathuays

Radio-

Water

Fish

02/22/93

Radon

11:49

Plant

Page 23
File: 1-5T.WJ

Meat

Milk

All Pathways*

Nuclide mrem/yr

fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

c-227
=14
se-144
Co-60
Cs-134
5-137
iu-152

Eu-154.

Eu-155
‘e-55
1-3
--129
Mn-54
Ni-59
i-63
‘a-231
Ru-106
sb-125
m-151
r-90
«-233
U-234
u-235

3.121E-04
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0C
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
4.006E-01
0.000E+00
0.000E+00
0.000E+00
1.583e-03
0.000E+00
0.000&+00
1.640E-03

0.0008
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.9868
0.0000
0.0000
0.0000
0.0039
0.0000
0.0000
0.0040

1.366E-06 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.754E-03 0.0043
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.688e-06 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
7.182e-06 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000&+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00GE+00 0.0000

5.994E-08
0.000&+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000&£+00
0.000E+00
0.000&£+00
0.000E+00
0.000E+00
0.000€+00
0.000E+Q0
0.000E+00
7.694E-05
0.000E+00
0.000E+00
0.000E+00
1.825E-08
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

3.151E-07 0.0000

1.400E-10
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000&+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.798E-07
0.000€+00
0.000E+00 0.0000
0.000E+00 0.0000
4.264E-07 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.362E-10 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

3.135E-04 0.0008
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.300E-29 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 §.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.0264E-01 0.9913
0.000£+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.586€-03 0.0039
1.137e-24 0.0000
1.562E-08 0.0000
1.648€-03 0.0041

otal

4.041E-01

S 3 all water

0.9955

1.764E-03 0.0043

0.000E+00

independent and dependent pathways.

0.0000

0.000E+00 0.0000

7.734E-05

0.0002

6.0708-07 0.0000

4.060E-01 1.0000



Residual Radiocactivity Program, Version &.00§

Summary : WJ-Group 1 nuclides - 5 m cover

Total Dese Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 3.951+02 years

Radio-

Ground

Dust

Water Independent Pathways

02/22/93 11:49

Radon

Plant

Page 24
File: 1-5T.W

Meat

Nilk

Soil

Nuclide mrem/yr fract.

mrem/yr fract.

orem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
C-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-1955
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Pa-231
Ru-106
Sb-125
Sm-151
sSr-90
u-233
u-234
u-235

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0C0E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000e+00 0.0000
6.961E-26 0.0000
2.308E-25 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000&+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.925e-08
6.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.CO0E+G0 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
G.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

7.192E-24 0.0000

0.000e+00 0.0000

1.925e-08

0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

7



:esidual Radicactivity Program, Version 4,005

oummary : Wi-Group 1 nuclides - 5 .m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.951E+02 years

Water

Fish

02/22/93

11:49

Water Dependent Pathways

Radon

Plant

Page 25
File: 1-5T.wJ

Heat

Milk

All Pathways*

adio-
nuclide mrem/yr

fract.

mrenyyr fract.

mrem/yr fract.

mrem/yr fract.

mres/yr

fract.

mrem/yr fract.

mrem/yr fract.

“c-227
-14
e-144

Co-60

Cs-134
5-137
4-152

cu-156

Eu-155

re-55
-3
-129

Mn-54

Ni-59
-43
+-231

- 106

5b-125

*-151
+-90

233

1-234

1-235

2.9328-11
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.000E+00
0.000€E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.651E+01
0.000E+00
0.000E+00
0.000E+00
2.424E-08
3.442E-01
3.9326-01
5.169E-01

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.9286
0.0000
0.0000
0.0000
0.0000
0.019%
0.0221
0.0291

1.284€-13 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.107€-02 0.0006
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.584E-11 0.0000
9.434E-05 0.0000
1.078E-04 0.0000
1.965E-04 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.0000
0.0000
6.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

5.6326-15
0.000e+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000e+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
3.172e-03
0.000E+00
0.000E+00
0.000E+00
2.793e-13
6.610E-05
7.552e-05
9.929€-05

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000

0.0000

0.0000
0.0000
0.0000
0.0000

1.316E-17 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.412E-06 0.0000
©.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.527E-12 0.0000
3.707e-05 0.0000
4.235E-05 0.0000
4.083E-05 0.0000

2.945E-11 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 §.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
1.653E+01 0.9294
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.427E-08 0.0000
3.444E-01 0.019%%
3.9348-01 0.0221
5.173E-01 0.0291

tal 1.777e+01

Sur )Ill water

0.9992

independent and dependent

1.146E-02 0.0006

0.000E+00 0.0000

pathways.

0.000E+00 0.0000

3.4136-03

0.0002

1.277E-04 0.0000

1.778E+01 1.0000



Residusl Radioactivity Progrsm, Version 4.008

Summary : WJ-Group 1 nuclides - 5 m cover

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Radio-

Ground

Dust

02/22/93

VWater Independent Pathuways

Radon

11:49 Page

Plant

26
File: 1-5T.WJ

Meat

Milk

Soil

Nuclide mremvyr fract.

mrem/yr fract.

mrem/yr fraét.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Ac-227
c-14
Ce-144
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Pa-231
Ru-106
Sb-125
Sm-151
Sr-9Q
u-233
u-234
u-235

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
4.272E-21 0.0000
1.353-22 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.0QG0E+Q0 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
0.000E+Q0 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 G.0000

0.000E+00 0.0000
0.000E+00 0.000C
0.000E+00 0.0000
0.00CE+00 0.0000
0.000€+00 0.0000
0.000E+CD 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.511E-08 0.0000
0.000E+00 0.0000

.0.000E+00 0.0000

6.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0Q00E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
G.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

4.407E-21 0.0000

0.000E+00 0.0000

3.511€-08 0.0000

0.000E+Q0 0.0000

0.000E+00 0.0000

0.000E+Q0 0.0000

0.000E+00 0.0000

)
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Total Dose Contributions TDOSE(i,p,t) for Individual Radienuclides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+Q3 years
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Water Fish Radon Plant Meat Mitk All Pathuays*
tadio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
1c-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
=14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
‘e-144  0.000E+00 0.0000 0.CO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00060 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C C.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000
u-152  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000
tu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O.0000
Eu-155 0.000E+00 0.0000 0.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000
"e-55  0.000E+00 0.0000 Q.000£+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00GE+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000
-129  0.000E+00 0.0000 0.000€+00 0.0000 0.00QE+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Mn-54  0.000E+00 0.0000 0.000E+00 0.0000 0.0OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000
Ni-59 . 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
i-63  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0OCE+Q0 0.0000 0.000E+G0 0.0000
0-231 1.250E-05 0.0034 8.379E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.402E-09 0.0000 5.612E-12 0.0000 1.251E-05 0.0034
Ru-106 0.000E+00C 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 ©.000E+G0 0.0000
Sb-125 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00. 0.0000
@-151 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 G.00OE+0C 0.0000 O.000E+00 0.0000
r-90  2.005E-25 0.0000 2.137E-28 0.0000 0.0COE+00 0.0000 O.000DE+00 0.0000 0.000E+00 0.0000 5.398E-29 0.0000 2.007E-25 0.0000
--233  2.028E-07 0.0001 5.S60E-11 0.0000 0.000E+00 0.0000 O.000E+Q0 0.0000 3.896E-11 0.0000 2.185-11 0.0000 2.029E-07 0.0001
U-234  3.670E-03 0.9937 9.777E-06 0.0026 3.932E-10 0.0000 0.000E+00 0.0000 1.396E-07 0.0000 6.724E-09 0.0000 3.580E-03 0.9964
u-235 5.573E-07 0.0002 2.585E-10 0.0000 0.000E+00 0.0000 G0.000E+Q0 0.0000 1.070E-10 0.0000 3.138E-11 0.0000 5.577€-07 0.0002
otal  3.683E-03 0.9973 9.7BSE-06 0.0026 3.932E-10 0.0000 O0.000E+00 0.0000 1.422E-07 0.0000 6.782E-09 0.0000 3.493E-03 1.0000
independent and dependent pathways.

'S( } all water
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Dose/Source Ratios Sutmed Over ALl Pathways, (mrem/yr)/(pCi/g)

Nuclide

(i) t= 0.000E+00 1.000E-02 8.210E-01 1.511E+00 1.461E+02 2.246E+02 3.951E+02  1.000E+03
Ac-227 0.000E+00 0.000E+00 0.0COE+00 0.000E+00 5.367€-02 3.1356-05 2.945E-12 0.000E+00
c-16 0.00CE+00 0.000E+00 1.061E-01 1.502E-05 0.000E+00 0.000E+00 0.00OE+Q0 0.000E+00
Ce-144 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
Co-60 2.333E-26 2.330E-26 2.111E-26 1.941E-24 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Cs-134 8.670E-29 B.642E-29 6.643E-29 5.311E-29 0.000E+00 0.000E+00 0.000E+00  0.000E+00
Cs-137 2.769E-29 2.769E-29 2.744E-29 2.T24E-29 5.487e-30 2.300E-30 0.000E+00 0.000E+00
Eu-152 3.802E-26 3.342E-26 2.55BE-01 3.491E-05 O0.000E+00 0.000E+00 0.000E+00 C.000E+00

Eu-154 7.207€-25 6.333E-25 3.790E-01 5.074E-05 0.000E+00 0.000E+00 0.000E+00 0.000€E+00
Eu-155 0.000E+00 0.000E+00 5.162E-02 6.638£-06 0.000E+00 0.000E+00  0.0C0E+00 0.000E+00
Fe-55 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 O.000E+00 0.000E+00  0.000E+00
#-3 - 0.000E+00 0.000E+00 2.667E-03 3.433E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1-129 0.000E+00  0.000E+00 0.000E+00 7.972E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
Mn-54 7.996E-26 7.931E-26 4.130E-26 2.370E-26 0.000E+00 0.0OOE+00 0.0006+00  0.000E+00
Ni-59 0.000E+00 0.000E+00  0.000E+00  0.000E+00 0.000E+00 0.000E+00 O.0COE+00 0.000E+00
Ni-63 0.000E+00 O0.000E+Q0  0.000E+00 0.000E+00 0.000E+00 0.000E+Q0 0.000E+00  0.000E+00 -
Pe-231 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 5.6006+00 4.024E-02 1.653E+00 1.251E-06
Ru-106 0.000E+00 0.000E+00 5.529E-01 4.929E-05 0.000E+00  0.000E+00 0.000E+00  0.000E+Q0
$b-125 0.000E+00  0.000E+00 9.389E-02 1.119E-05 0.000E+00 0.000E+00 0.000E+00  0.080E+00
Sm-151 0.000E+00 0.000E+00 1.505E-02 2.119E-06 0.000E+00 0.0OQE+00 0.000E+00  0.000E+00
Sr-90 0.000E+00  0.000E+00 0.000E+00 0.000E+Q0 0.000E+00 - 1.5B4E-04 2.427E-09  2.007E-26
u-233 0.000E+00  2.831E-30 2.319E-28 4.259E-28 4.858E-26 1.137E-25 3.644E-02 2.029€-08
u-234 0.000E+00 3.360E-17 2.238E-13  7.507E-13  1.263E-09 1.562E-09 3.934E-02 3.480E-04
u-235 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 1.3756-02 1.648E-04 5.1738-02 5.577E-08
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Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem/yr

-~

02722793 11:49
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) t= 0.000E+00 1.000E-02 8.210E-01 1.511E+00 1.461E+02 2.2646E+02 3.951E+02 1.000E+03
=-227 *7 2LLE+13  *T.204E+13  *T.2L4E+13  *T.264E+13  1.863E+03 3.190E+06 3.395E+13 *7.244E+13
c-14 4 4S4E+12 %4 L54E+12  9.425E+02 6.657t+06 %4 .454E+12 *4.454E+12 *4.454E+12 %4 .454E+12
Ce-144 *3_190E+15 +*3.190E+15 *3.190E+15 *3.190E+15 *3.190E+15 *3.190E+15 *3.190E+15 *3.190E+15
~3-60 *1_ 131E+15 *1.131E+15 *1.131E+15 *1.131E+15 *1.131E+15 *1.131E+15 *1.131E+15 *1.131E+15
3-134 *1,.294E+15 *1.296E+15 ®1.294E+15 *1.294E+15 *1.294E+15 *1.294E+15 *1.204E+15 *1,294E+15
3-137 *8_.652E+13 *B.652E+13 *8.652E+13 *B.452E+13 *B.452E+13 *B.452E+13 *8.652E+13 *B.652E+13
Eu-152 *1.810E+14 *1.810E+14 3.910E+02 2.865E+06 *1.810E+14 *1.810E+14 *1.810E+14 *1.810E+14
Eu-154 w2.732E+14 %2.732E+14  2.63BE+02 1.971E+056 w2.732E+14 %2.732E+14 *2.732E+146 %2 .T32E+14
-155 *4 . 651E+14 *4 651E+14  1.937E+03  1.507E+07 *4.651E+14 %4, 651E+14 *4.651E+14 %4 651E+14
+-55 W2.423E+15 *2.423E+15 *2.423E+15 *2.423E+15 Y2.4Z23E+15 %2.423E+15 2. 423E+15 %2.423E+15
%-3 *9.610E+15 *9.410E+15 3.749E+046 2.753E+08 *9.610E+15 *9.610E+15 *9_410E+15 %9.510E+15
1-129 *1.733E+08 *1.7336+08 *1.733E+08 1.254E+01 *1.733E+08 *1.733E+08 *1.733+08 *1,733E+08
“1-54 *7.739E+15 *7.739E+15 *7.739E+15 *T7.739E+15 *7.739E+15 *7.7I9E+15 7. 739E+15 *7_.730E+15
-59 *8.085E+10 +8,085E+10 *8.085E+10 *8.085E+10 +B8.0856+10 *8.085E+10 *8.085E+10 *8.085E+10
-63 *5.679E+13  *5.679E+13 *5.679E+13 *S.4679E+13 *5.679E+13 5 _679E+13 *5.679E+13 95 479E+13
Pa-231 *4 . T16E+10 *4.716E+10 *4.T16E+10 *4.716E+10  1.784E+01 2.48SE+03 6.050E+01  7.990E+07
Ru-106 *3 265E+15 *3.265E+15 1.809E+02 2.029E+06 *3.265E+15 *3.265E+15 +v3_.265E+15 *3_ 245E+15
=125 *1.033€+15 *1.033E+15 1.085E+03 8.939E+06 *1.033E+15 *1.033E+15 *1.033E+15 *1.033E+15
+151 *2.631E+13 %2.631E+13 6.646E+03 4. 718E+07 *2.631E+13 v2.631E+13 v2.631E+13 %2.431E+13
sr-90 *1.380E+14 *1.380E+14 *1.380E+14 *1.380E+14 *1.380E+14 6.307€+05 4.120E+10 *1.380E+14
U-233 *Q.633E+11 *9 833E+11 *9.433E+11 *9.633E+11 *9.633E+11 *9.633E+11 2.904E+03  4.928E+09
234 *6.23TJE+09 *6.233E+09 w6.2Z3IE+09 *6.233E+00 *6.233E+09 *6.2Z33E+09 2.542E+03  2.718E+0S
235 *2.160E+06 *2.160E+06. *2.160E+06 *2.160E+06 7.267E+03 6.068E+05 1.933E+03 *2.160E+06
*At specific sctivity limit
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and at tmax = time of maximum total dose =
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File: 1-5T.WJ

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
snd Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline

1.5113 ¢ 0.0005 years

Nuclide Initial min DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i, tmax)
(i pCi/g (years) (pCi/g) (pCi/g)
Ac-227 1.000E+01 146.04 = 0.04 5.377e-02 1.860E+03 0.000E+00 *7.244E+13
c-14 1.000E+01 0.8210 £ 0.0002 1.081E-01 9.4256+02 1.497E-05 6.68B0E+06
Ce-144 1.000E+01 0.000E+00 0.000E+00 *3.190E+15 0.000E+00 *3,190E+15
Co-60  1.000E+01 0.000E+Q0 2.333E-24 *1.131E+15 1.941E-24 *1.131E+15
Cs-134 1.000E+01 0.000E+00 8.670E-29 *1.294E+15 5.311E-29 *1.294E+1S
Cs-137 1.000e+01 0.000E+Q0 2.769€-29 *8,6526+13 2.723E-29 *B.552E+13
Eu-152 1.000E+01 0.8210 : 0.0002 2.558E-01 3.910E+02 3.479E-05 2.875E+06
Eu-154 1.000E+01 0.8210 £ 0.0002 3.790E-01 2.838E+02 5.056E-05 1.978E+06
€u-155 1.000E+01 0.8210 & 0.0002 5.162E-02 1.937E+03 6.614E-06 1.512E+07
Fe-55  1,000E+01 0.000E+00 0.000E+00 *2.423E+15 0.000E+00 *2.423E+15
¥-3 1.000E+01 0.8210 £ 0.0002 2.867E-03 3.749E+04 3.620E-07 2.762E+08
1-129 1.000E+01 1.5110 £ 0.0005 7.972E+00 1.254E+01 7.973E+00 1.254E+01
#Mn-54  1.000E+01 0.000E+00 7.996E-26 *7.7398+15 2.370E-26 *7.739E+15
Ni-59  1.000E+01 0.000E+00 0.000E+00 *8.085E+10 0.000E+00 *8.085E+10
Ni-63  1.000e+01 0.000E+00 0.000E+00 *S.679E+13 0.000E+00 *S.579E+13
%a-231 1.000E+01 146.06 = 0.04 5.605E+00 1.7B4E+01 0.0008+00 *4.716E+10
w-106 1.000E+01 0.8210 ¢ 0.0002 5.5296-01 1.809E+02 4.911E-05 2.036E+06
5b-125 1.000E+01 0.8210 ¢ 0.0002 9.389E-02 1.065E+03 1.115E-05 8.972E+06
Sm-151 1.000E+01 0.8210 & 0.0002 1.505E-02 6.648E+03 2.112E-06 4.735E+07
Sr-90  1.000E+01 224.55 2 0.07 1.586E-04 6.307e+05 0.000E+00 *1.380E+14
3-233  1.000E+01 395.0 £ 0.1 3.441E-02 2,.906E+03 4.260E-28 *9.633E+1%
234  1.000E+01 395.1 £ 0.1 3.932E-02 2.543E+03 7.869E-11 *6.233E+09
y-235  1.000E+01 395.1 ¢ 0.1 5.1736-02 1.933E+03 0.000E+00 *2.160E+06

*At specific activity limit

S

b
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File: 2-5T.WJ

Site-Specific Parameter Summary

| User Used by RESRAD Parametver
Parameter Input Default (If different from user input) Name
Ares of contaminated zone (m**2) 1.000E+02 | 1.000E+04 aee AREA
Thickness of contaminated zone (m) 1.500€-01 | 1.000E+00 .- THICKO
Length parailel to aguifer flow (m) 1.000E+02 | 1.000E+02 as- LCZPAQ
Basic radiation dose Limit (mrem/yr) 1.000E+02 | 1.000E+02 .-- 8RLD
Time since placement of material (yr) 0.000E+00 | 0.000E+00 aee T
Times for calculations (yr) 1.000£-02 | 1.000E+00 .ee T 2)
Times for calculations (yr) 8.2106-01 | 3.000E+00 .e- k)
Times for calculations (yr) 1.511E+00 | 1.000E+01 —-- T &)
Times for calculations (yr) 1.461E+02 | 3.000E+01 .- TS5
Times for calculations (yr) 2.246E+02 | 1.0008+02 .ee TC 6)
Times for calculations (yr) 3.951E+02 | 3.000E+02 .- N
Times for calculations (yr) 1.000E+03 | 1.000E+03 .e- TC 8)
Times for calculations (yr) not used 3.000E+03 .- (L))
Times for calculations (yr) not used 1.000E+04 .- T¢10)
Initial principal radionuclide (pCi/‘g): Am-241 1.000E+01 | 0.00GE+00 -e- S( 2)
Initial principal radionuclide (pCi/g): Am-243 1.000E+01 |- 0.000E+00 .nw (3
Initial principal radionuclide (pCi/g): Cm-243 1.000E+01 | 0.000E+00 ea SC &)
Initial principal radionuclide (pCi/g): Cm-244 1.000E+01 | 0.000E+00 .-~ SCS)
Initial principal radionuctide (pCi/sg): Np-237 1.0006+01 | 0.000E+00 se= S( 6)
Initial principal redionuclide (pCi/g): Pu-238 1.000E+01 | 0.000E+00 ~—a (&)
Initial principal radionuctide (pCi/g): Pu-239 1.000E+01 | 0.000E+00 --- $¢10)
Initial principal radionuctide (pCi/g): Pu-240 1.000E+01 | 0.000E+00 eee $(11)
Initial principal radionuctide (pCi/zg): Pu-241 1.000E+01 | 0.000E+00 --- $(12)
Initisl principal radicnuctide (pCi/g): Pu-242 1.000E+01 | 0.000E+00 .-- S$¢13)
Initial principal radionuctide (pCi/g): U-236 1.000E+01 | 0.000E+00 --- S(33)
Initiat principat radionuclide (pCi/g): Uu-238 1.000E+01 | 0.000E+00 - $(24)
Concentration in groundwater (pCi/sL): Am-241 not used 0.000E+00 --- W 2)
Concentration in groundwater (PCi/L): AmM-243 not used 0.000E+00 X W3
Concentration in groundwater (pCi/L): Cm-243 not used 0.000E+00 cee W( &)
oncentration in groundwater (pCi/L): Cm-244 not used 0.000E+00 .en W( 5)
CKmﬂ‘ltitm in groundwater (pCi/L): Np-237 not used 0.000E+00 .- H( &)
oncentration in groundwater (pCisL): Pu-238 | not used | 0.000E+00 -=- W 9)
Concentration in groundwater (pCi/L): Pu-239 not used 0.000E+00 --- W(10)
Concentration in groundwater (pCi/L): Pu-240 not used 0.000E+00 .- w1
Concentration in groundwater (pCi/L): Pu-241 not used 0.000E+00 .- We12)
Concentration in grouncwater (pCi/L): Pu-242 not used 0.000E+00 .- we13)
Concentration in groundwater (pCi/L): U-236 not used 0.000E+00 .ea wa3)
Concentration in groundwater (pCi/L): u-238 not used .| 0.000E+00 .e- W(24)
Cover depth (m) 5.0008+00 | 0.000E+Q0 -—- COVERO
Density of cover material (g/cm™*3) 1.600E+00 | 1.600E+00 --- DENSCV
Cover depth erosion rate (m/yr) 1.000E-03 | 1.000E-03 .- vev
Density of contaminated zone (g/cm**3) 1.600E+00 | 1.600E+Q0 .-- DENSC2Z
Contaminated zone erosion rate (w/yr) 1.000E-03 | 1.000£-03 .- vez
Contaminated 2one total porosity 4.000E-01 | 4.000E-01 .- ™PeZ
Contaminated zone effective porosity 2.000E-01 | 2.000E-01 - EPCZ
Contaminated zone hydraulic conduetivity (m/yr) 5.550E+03 | 1.000E+01 .e- HCC2
Contamineted zone b parameter 4.050E+00 | 5.300E+00 --- BCZ
Evapotranspiration coefficient 6.000E-01 | 6.000E-01 .e- EVAPTR
Precipitation (m/yr) 1.000E+00 | 1.000E+00 .- PRECIP
Irrigation (m/yr) 0.000E+00 | 2.000E-01 .- RI
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Site-Specific Parameter Summary (continued)

Used by RESRAD

RO16

User . Parameser
Menu Parameter Input Default (1f different from user input) Name
RO13 | Irrigation mode overhead overhead .o IDITCH
RO13 | Runoff coefficient 2.000E-01 | 2.000E-01 --- RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) 1.000E+06 { 1.000E+06 vee WAREA
RO14 | Density of saturated zone (g/cm™3) 1.600E+00 | 1.500E+00 ane DENSAQ
RO14 | Saturated zone total porogity 4.000E-01 | 4.000E-01 eee TPS2
RO14 | Saturated zone effective porosity 2.000E-01 | 2.000E-01 .e- EPSZ
R014 | Saturated zone hydraulic conductivity (m/yr) 5.5506+03 | 1.000E+02 .-- HCSZ
R014 | Saturated zone hydrsulic gradient 2.000E-02 | 2.000E-02 ee- HGWT
RO14 | Saturated zone b parameter 4.050E+00 | 5.3008+00 --- 8S2
ROV4 | Water table drop rate (svyr) 1.000E-03 | 1.000£-03 -=- viT
RO14 | Well pump intake depth (m beiow water table) 1.000E+01 | 1.000E+01 .-- DWIBWT
RO14 | Model: Nondispersion (ND) or Mass-8alance (MB) ND ND .- MODEL
RO14 | Individual’s use of groundwater (m**3/yr) not used 1.500E+02 .- W
RO1S | Number of unsaturated zone strata 1 1 .-- NS
RO15 | Unsat. zone 1, thickness (m) 2.470E+00 | 4.000E+00 -=e H(1)
R015 | Unsat. zone 1, soil density (g/cm*+3) 1.600E+Q0 | 1.500E+00 .ma DENSUZ(1)
RO15 | Unsat. zone 1, total porosity 4.000E-01 | 4.000E-01 .a- TPUZ(1)
RO15 | Unsat. zone 1, effective porosity 2.000E-01 | 2.000E-01 .-- EPUZ(1)
RO15 | Unsat. zone 1, soil-specific b parameter 4.050E+00 | 5.300E+00 .= 8UZ2(1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) 5.550E+03 | 1.000E+02 --- HCUZ(1)
RO146 | Distribution coefficients for Am-241
RO16 Contaminated zone (cm**3/g) 1.200E+02 | 2.000E+01 .-- DCACTCC 2)
RO16 Unsaturated zone 1 (cm**3/g) 1.200E+02 | 2.000E+01 .-a DCACTUC 2,1)
RO16 Saturated zone (cm**3/g) 1.200E+02 | 2.000E+01 .- DCACTS( 2)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.110E-02 RLEACHC 2)
RO16 | Distribution coefficients for Am-243
RO16 Contaminated zone (cm**3/g) 1.200E+02 | 2.000E+01 --- peactee 3) [
RO16 Unsaturated zone 1 (em**3/g) 1.2008+02 | 2.000E+01 -=- DCACTUC 3,1)
RO16 Saturated zone (cm**3/g) 1.200E+02 | 2.000E+0% .-- DCACTS( 3) '
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.110E-02 RLEACH( 3)
RO16 | Distribution coefficients for Cm-243 .
RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+Q0 —.- DCACTC( 4)
RO16 Unsaturated zone 1 (cm**3/g) 0.000E+00 { 0.000E+Q0 - DCACTUC 4,1)
RO16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+00 --- DCACTS( 4)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACH( 4)
- RO16 | Distribution coefficients for Cm-244
RO16 Contaminated zone (cm**3/g) 0.000E+00 | 0.000E+Q0 .- DCACTCC 5)
RO16 Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+00 ove “DEACTU( 5,1)
RO16 Saturated zone (cm**3/g) 0.000E+00 | 0.000E+Q0 -~ DCACTS( 5)
Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285E+01 RLEACH( 5)
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Site-Specific Parameter Summary (continued)

! User Used by RESRAD Parameter

: parameter Input Default | (1f different from user input) . Neme™™

Distribution coefficients for Np-237
Contaminated zone (cm**3/9) 0.000E+00 | 0.000E+Q0 --- DCACTC( 6)
Unsaturated zone 1 (cm**3/g) 0.000E+00 | 0.000E+Q0 .- DCACTUC 6,1)
Saturated zone (cm**3/g) 0.000e+00 | 0.000E+00 - DCACTS( 6)
Leach rate (/yr) 0.000E+00 | 0.000E+00 1.285€+01 RLEACH(C 6)

Distribution coefficients for Pu-238 s
Contaminated zone (cm®*™*3/9) 2.000E+02 | 2.000E+03 .- OCACTC( 9)
Unsaturated zone 1 (cm**3/9) 2.000E+02 | 2.000E+03 .- DCACTUC 9, 1)
Ssturated zone (cm**3/g) 2.000E+02 { 2.000E+03 .- DCACTSC 9)
Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH( 9)

Distribution coefficients for Pu-239
Contaminated zone (cm**3/g) 2.000E+02 | 2.000E+03 --- DCACTC(10)
Unsaturated zone 1 (cm**3/g) 2.000E+02 | 2.000E+03 --e DCACTU(1D, 1)
Saturated zone (cm**3/9) 2.000E+02 | 2.000E+03 .-~ DCACTS(10)
Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH(10)

Distribution coefficients for Pu-240
Contaminated zone (cm**3/g) 2.000E+02 | 2.000E+03 --- DCACTC(11)
Unsaturated zone 1 (cm**3/g) 2.000E+02 | 2.000E+03 .- DCACTUC11,1)
Saturated zone (cm**3/g) 2.000E+02 | 2.000E+03 - DCACTS(11)
Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH(11)

Distribution coefficients for Pu-241
Contaminated zone (cm*™3/g) 2.000E+02 | 2.000E+03 .- DCACTC(12)
Unsaturated zone 1 (cm™*3/g) 2.000E+02 | 2.000E+03 --- DCACTUC12, 1)
Ssturated zone (cm**3/g) 2.000E+02 | 2.000E+03 .- DCACTS(12)
Leach rate (/yr) 0.000E+00 | 0.000E+00 6.663E-03 RLEACH(12)
istribution coefficients for Pu-242 :

Contaminated zone (cm**3/g) 2.000E+02 | 2.000E+03 .ee DCACTC(13)

* Unsaturated zone 1 (cm*™3/g) 2.000E+02 | 2.000E+Q3 - DCACTU(13,1)
Saturated zone (cm**3/g) 2.000E+02 | 2.000E+03 .a- DCACTS(13)
Leach rate (/yr) 0.000£+00 | 0.000E+00 6.663E-03 RLEACH(13)

Distribution coefficients for U-236 .
Contaminated zone (cm**3/g) 5.000e+01 | 5.000E+01 .- DCACTC(Z3)
Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 -—- DCACTU(ZS, 1)
Saturated zone (cm**3/q) 5.000E+071 | 5.000E+01 e DCACTS(Z23)
Leach rate (/yr) 0.000E+00 { 0.000E+00 2.661E-02 RLEACH(Z3)

Distribution coefficients for U-238
Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 “e= DCACTC(24)
Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 -e- DCACTU(24,1)
Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 -—- DCACTS(24)
Leach rate (/yr) 0.000E+00 2.661E-02 RLEACH(24)

0.000E+00
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter
Menu Parsmeter Input Default (1f different from user input) Name
RO16 | Distribution coefficients for daughter Ac-227
RO16 Contaminated zone (cm**3/g) 2.000E+01 | 2.000E+01 -e- DCACTC( 1)
RO1§ Unsaturated zone 1 (cm**3/g) 2.000E+01 | 2.000E+01 .- DCACTUC 1, 1)
RO16 Saturated zone (cm*™*3/9) 2.000E+01 | 2.000E+01 .= DCACTS( 1)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 6.632E-02 RLEACHC 1)
RO16 | Distribution coefficients for daughter Pa-231
RO16 Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 .= DCACTCC 7)
RO16 Unsaturated zone 1 (em**3/g) S.000E+01 | 5.000E+01 - DCACTUC 7,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 .e- DCACTSC 7)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACHC 7)
RO16 | Distribution coefficients for daughter Pb-210
RO16 Contaminated zone (cm**3/g) 1.000e+02 | 1.000E+02 .- DCACTC( 8)
RO16 Unsaturated zone 1 (cm**3/g) 1.000E+02 | 1.000E+02 e DCACTU( 8,1)
RO16 Saturated zone (cm**3/g) 1.0006+02 | 1.000E+02 --- DCACTS( 8)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.332E-02 RLEACH( 8)
RO16 | Distribution coefficients for daughter Ra-226 .
R016 Contaminated zone (cm™*3/9) 7.000E+01 7.000E+01 ... DCACTC(14)
RO16 Unsaturated zone 1 (cm**3/g) 7.000E+01 | 7.000E+01 - DCACTU(C14,1)
RO16 Saturated zone (cm**3/g) 7.000E+01 | 7.000E+01 ae- DCACTS(14)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.902E-02 RLEACH(14)
RO16 | Distribution coefficients for daughter Ra-228
RO16 Contaminated zone (cm**3/g) 7.000E+01 | 7.000E+01 .- DCACTC(15)
RO16 Unsaturated zone 1 (cm**3/g) 7.000E+01 | 7.000E+0% .e- DCACTUC1S, 1)
RO16 Saturated zone (cm™*3/g) 7.000E+01 | 7.000E+01 vew DCACTS(15)
RO16 Leach rate (/yr) 0.000E+C0 | 0.0D00E+00 1.9028-02 RLEACH(15)
RO16 | Distribution coefficients for daughter Th-228
RO16 Contaminated zone (cm**3/g) 6.000E+04 | 6.000E+04 ~-- DCACTC(16)
RO16 Unsaturated zone 1 (cm**3/g) 6.000E+04 | 6.000E+04 .- DCACTU(16,1)
RO Saturated zone (cm™™3/g) 6.000E+04 | 6.000E+04 .- DCACTS(16)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACH(16)
RO16 | Distribution coefficients for daughter Th-229
RO16 Contaminated zone (cm™*3/g) 6.000E+04 | 6.000E+04 .e- BCACTC(17)
RO16 Unsaturated zone 1 (cm**3/g) 6.000E+04 | 6.000E+04 .- DCACTU(C17,1)
RO16 Saturated zone (cm**3/9) 5.000E+04 | 6.000E+04 can DCACTS(17)
RO16 Leach rate (/yr) 0.000e+00 | 0.000E+00 2.222E-05 RLEACHC17)
RO16 | Distribution coefficients for daughter Th-230 )
RO16 Contaminated zone (cm*™™3/g) 6.000E+04 | 4.000E+04 .- DCACTC(18)
R0O16 Unsaturated zone 1 (cm**3/g) 6.000E+04 | 6.000E+04 ces DCACTU(C18, 1)
RO Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 - DCACTS(18)
RO16 Leach rate (/yr) 0.000E+00 2.222E-05 RLEACH(18)

0.000E+00
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Site-Specific Parameter Summary (continued)

} User Used by RESRAD Parameter
( Parsmeter Input Default (1f different from user input) Name
1016 | Distribution coefficients for daughter Th-232 ‘
016 Contaminated zone (cm**3/g) 6.000E+04 | 6.000E+04 cee DCACTC(19)
#016 Unsaturated zone 1 (ecm*™*3/g) 6.000E+04 | 6.000E+04 .- DCACTUC19, 1)
RO16 Saturated zone (cm**3/g) 6.000E+04 | 6.000E+04 .n- DCACTS(19)
016 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.222E-05 RLEACH(19)
‘016 | Distribution coefficients for daughter U-233
RO16 Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 e DCACTC(20)
RC16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | S.000E+01 --- DCACTU(C20,1)
016 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 —e- DCACTS(20)
016 Leach rate (/yr) 0.000E+00 | 0.00QE+00 2.661E-02 RLEACH(20)
RO16 | Distribution coefficients for daughter U-234
~016 Contaminated zone (cm*™*3/g) 5.000E+01 | 5.000E+01 .- DCACTC(21)
016 Unsaturated zone 1 (cm™*3/g) 5.000E+01 | 5.000E+01 --- DCACTUC21, 1)
016 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 .- DCACTS(21)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(21)
016 | Distribution coefficients for daughter U-235 i
016 Contaminated zone (cm**3/g) 5.000E+01 | 5.000E+01 --- DCACTC(22)
x016 Unsaturated zone 1 (cm**3/9) 5.000E+01 | 5.000E+01 .- DCACTU(22,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 | 5.000E+01 .- DCACTS(22)
316 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.661E-02 RLEACH(22)
317 | Inhalstion rate (m**3/yr) 8.400E+03 | 8.400E+03 ee- INHALR
RO17 | Mass loading for imhalation (g/m™*3) 2.000E-04 | 2.000E-04 - MLINH
RO17 | Dilution length for airborne dust, inhalaticn (m)| 3.000E+00 3.000€+00 .- M
J17 | Occupancy factor, inhalation 5.000E-01 | 4.500E-01 .-~ FO3
317 | Oceupancy and shielding factor, external gamma 6.000E-01 | 6.000E-01 - FO1
K017 | Shape factor, external gesmma 1.000E+00 | 1.000E+00 - FS1
RO “Fractions of annular areas within AREA:
T Quter annular radius (m) = /(1/7) not used 1.000€+00 ~-- FRACAC 1)
Outer annular radius (m) = /(10/7) not used 1.000E+00 - FRACA( 2)
e Outer annular radius (m) = ¥ (20/7) not used 1.000E+00 .- FRACA( 3)
RO17 Outer annular radius (m) = 7 (50/7) not used 1.000E+00 .-- FRACAC 4)
RO17 Outer annular radius (m) = /(100/7) not used 1.000E+00 .- FRACA( 5)
17 Outer annular radius (m) = /(200/7) not used 1.000E+00 ——- FRACAC 6)
17 Outer annuiar radius (m) = /(500/7) not used 1.000E+Q0 o~ FRACAC 7)
RO17 Outer annular radius (m) = /(1000/7) not used- | 1.000E+00 .- FRACA( 8)
RO17 Outer annular radius (m) = ¢ (5000/7) not used 1.000E+00 --- FRACA( 9)
17 Outer annular radius (m) = ¢ (1.E+04/7) not used 1.000E+00 - FRACAC10)
117 Outer annular radius (m) = /(1.E+05/%) not used 0.000E+00 --- FRACA(11)
W17 Outer annular radius (m) = ¢ (1.E+06/7) not used 0.000E+00 - FRACA(12)
18 | Fruits, vegetables and grain consumption (kg/yr) | 1.800E+02 | 1.500E+02 .- DIET(1)
118 | Leafy vegetable consumption (kg/yr) 1.400E+01 | 1.400E+01% —-- DIET(2)
118 | Milk consumption (L/yr) 9.200E+01 | 9.200E+01 - DIET(3)
1018 | Meat and poultry consumption (kg/yr) 6.300E+01 | 6.300E+01 - --- DIET(4)
1018 | Fish consumption (kg/yr) 5.400E+00 | 5.400E+00 -—- DIET(S)
i18 | Other seafood consumption (kg/yr) 9.000€-01 | 9.000E-01 .o DIET(6)
18 | Soil ingestion rate (g/yr) 3.450E+01 | 0.000E+G0 .- SOIL

-
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Site-Specific Parameter Summary (continued)

User Used by RESRAD _ Parameter
Meru Parameter Input Default (1f different from user input) Name
RO18 | Drinking water intake (L/yr) 4.100E+02 | 4.100E+02 --- DuI
R018 | Fraction of drinking water from site 1.000E+00 { 1.000E+00 .- Fou
RO19 | Livestock fodder intake for meat (kg/day) 6.800E+01 | 6.800E+01 .- LF15
RO19 | Livestock fodder intake for milk (kg/day) 5.500E+01 | 5.5008+01 .-a LF16
R019 | Livestock water intake for meat (L/day) 5.000E+01 { 5.000E+01 e LuIS
RO19 | Livestock water intake for milk (L/day) 1.600E+02 | 1.600E+02 aoe W16
RO19 | Mass loading for foliar deposition (g/m**3) 1.000E-04 | 1.000E-04 e~e MLFD
RO19 | Depth of soil mixing layer (m) 1.500E-01 | 1.500E-01 .- DM
RO19 | Depth of roots (m) 9.000E-01 | 9.000E-01 = DROOT
RO19 | Drinking water fraction from ground water 1.000€+00 | 1.000E+00 --- FGWDW
RO19 | Livestock water fraction from ground water 1.000E+00 | 1.000E+Q0 .- FGWLY
RO19 | Irrigation fraction from ground water 1.000E+00 | 1.000E+00 .- FGWIR
R021 | Total porosity of the cover materisl 4.000E-01 | 4.000E-01 .- TPCV
RO21 Total porosity of the building foundation 1.000E-07 | 1.000E-01 we- TPFL
RO21 | volumetric water content of the cover material S.000E-02 | 5.000E-02 .- PH20CV
RO21 | Volumetric water content of the foundation 1.000E-02 { 1.000E-02 ae- PHZOFL
RO21 | Diffusion coefficient for radon gas (m/sec): ’
RO21 in cover material 2.000E-06 | 2.000E-06 .- DIFCV
R021 in foundation material 2.000E-08 | 2.000E-08 .- DIFFL
RO21 in contaminated zone soil 2.000E-06 | 2.000E-06 ce- DIFCZ
R021 | Radon vertical dimension of mixing (m) 2.000E+00 | 2.000E+00 .- HMIX
RO21 | Average annual wind speed (m/sec) 2.000E+00 | 2.000E+00 ame WIND
R021 Average building air exchange rate (1/hr) 1.000E+00 | 1.000E+00 o= REXG
RO21 Height of the building (room) (m) 2.500E+00 | 2.5008+00 .- HRM
R0O21 Building interior area factor 1.000E+00 { 1.000E+00 - FAl
RO21 | Bulk density of building foundation (g/cm**3) 2.400E+00 | 2.400E+00 .ee DENSFL
RO21 Thickness of building foundation (m) 1.500E-01 | 1.S00E-01 sea FLOOR
R021 | Building depth below ground surface (m) 1.000E+00 | 1.000E+00 .- DMFL
R021 Fraction of time spent indoors . 5.000€-01 { 5.000E-01 ce- FIND
R021 Fraction of time spent outdoors (on site) 2.500E-01 | 2.500E-01 .-- FOTD
W21 | Emanating power of Rn-222 gas 2.000E-01 | 2.000E-01 .- EMANA(T)
021 | Emanating power of Rn-220 gas 1.000-01 | 1.000E-01 .- EMANA(2)

Sumary of Pathway Selections

Pathuay User Selection
1 -- external gamma active
2 -- inhalation active
3 -- ptant ingestion active
4 -- meat ingestion active
5 «- milk ingestion _ active
6 -- aguatic foods active
7 -- drinking water active
8 -~ radon active
9 -~ soil ingestion active
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Initial Soil Concentrations, pCi/g

Contaminated 2Zone Dimensions

JArea:  100.00 square meters Am-241 1.000E+01 -
ness: 0.15 meters Am-243 1.000E+01
w..er Depth: 5.00 meters Cm-243 1..000E+01
Cm-264 1.000E+01
Np-237 1.000E+01
Pu-238 1.000E+01
Pu-239 1.000E+01
Pu-240 1.000E+01
Pu-241 1.000£+01
Pu-242 1.000E+01
U-236 1.000E+01
U-238 1.000E+01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 100 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years):
TDOSE(t):
M(t):

aximum TDOSE(t):

0.000E+00
4.060E-31

3.991E+03 mrem/yr

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)

Ground

dio-

1.000E-02 8.210E-01
4.060E-29 8.563E-24 3.991E+03 S5.585E-01
8.563E-26 3.991E+01

at t =

1.511E+00

0.8210 ¢ 0.0002 years

As mrem/yr and Fraction of Total Dose At t = 0.8210 years

Dust

Radon

Water Independent Pathways

Ptant

Meat

1.661E+02 2.246E+02 3.951E+02 1,000E+03
8.335E-09 1.652E-10 8.226E-01
5.585E-03 8.335E-11

5.208E-06
1.652E-12 8.226E-03 5.208£-08

and Pathways (p)

Milk

Soil

luclide mrem/yr

fract.

mrem/yr

fract.

mrem/yr

fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

—~

)o.oocsooo
./0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
4.015E-29

-l ..-03
m-244
"-237
-238
239
w-240
u-241
1~242
236
-238

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000e+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00

. 0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000&e+00
0.000€+00
0.000e+00
0.000E+00
0.000E+00

0.0000
6.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

astal  4.015E-29

0.0000

0.000E+00

0.0000

0.000E+00

0.0000

0.000E+00

0.0000-

0.000E+00 Q.0000

0.0QUE+00 0.0000

0.000E+00 0.0000



Residual Radicactivity Program, Version 4.005

Sumary : WJ-Group 2 nuclides - 5 m cover

Radio-

02/22/93

11:57 Page

File: 2-5T.WJ

Total Dose Contributions TDOSE({,p,t) for Individusl Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.8210 years

Water Dependent Pathways

Water

Fish

Radon

Plant

Meat

Milk

All Pathuays*

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr frasct.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-241
Am-243
Cm-243
Cm-244
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
U-236

uU-238

4.595€-04 0.0000
0.000E+Q0 0.0000
1.260E+03 0.3158
9.882E+02 0.2476
1.7296+03 0.4332
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.981E-07 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000

8.047€-07 0.0000
0.000E+00 0.0000
5.518E+00 0.0014
4.326E+00 0.0011%
3.028E+00 0.0008
0.000€+00 0.0000
0.000E+00 0.000C
0.000£+00 0.0000
5.220E-10 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000g+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.532€-13 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.949E-21 0.0000
0.000E+00 0.0000
8.375E-14 0.0000

0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+00 0.0000
0.000E+00 0.0000

8.826E-08 0.0000
0.000E+Q0 0.0000
2.421E-01 0.0001
1.8986-01 0.0000
3.321E-01 0.0001%
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
5.725E-11 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000

2.062E-10 0.0000
0.000E+00 0.0000
5.656E-04 0.0000
4.435€-04 0.0000
7.760E-04 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.3386-13 0.0000
0.000E+00 6.0000
0.000E+00 0.0000
0.000E+00 ©.0000

4.604E-04 0.0000
0.000E+00 0.0000
1.266E+03 0.3172
9.927E+02 0.2487
1.732E+03 0.4341
1.532E-13 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.986E-07 0.0000
1.949€-21 0.0000
0.000E+00 0.0000
8.375€-14 0.0000

Total

*Sum of all water independent and dependent

3.977E+03 0.9966

1.287€+01 0.0032

2.369€-13 0.0000

pathways.

0.000€+00 0.0000

7.640E-01 0.0002

1.7858-03 0.0000

3.991E+03 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuelides (i) and Pathways (p)

Ground

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soil

adio-

nuclide mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr

fract.

'mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

‘241
n-243
n-243

Cm-244

Np-237
+-238
239

« 2240

Pu-241

B.1-242
236

238

0.0000
-0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.0000

0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000€E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
4.060E-29

0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000£+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
6.000E+00
0.000€+00
0.000E+Q0
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
0.000£+00 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total  4.040E-29 1.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuc!ides
As mrem/yr and Fraction of Total Dose At t = 0.000E+00

Water
Radio-~

0.000E+00

Fish

0.0000

0.000E+0C 0.0000

0.000E+Q0

0.0000

Water Dependent Pathways

Radon

Plant

0.000E+00 0.0000

years

Neat

0.000E+00 0.0000

(i) and Pathways (p)

Milk

0.000E+0C 0.0600

ALl Pathways*

clide mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

~-241 0.000E+00 0.0000
am-2 0.000E+00 0.0000
= 0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

A
y-238
3y-239

<240

-261
u-242
1-236

238  0.000e+00 0.0000

0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.00GE+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+Q0
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.000e+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.060E-29 1.0000

:al  0.000E+Q0 0.0000

'Sun of all water independent and dependent

0.000E+00

0.0000

0.000E+00 0.0000

pathuways.

0.000E+00

0.0000

0.0008+00 0.0000

0.000E+00 0.0000

4.060E-29 1.0000
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Radio-
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Dust

Water Independent Pathways
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Radon
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Plant

Meat

Milk

Soil

Nuclide mresv/yr

fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-241
Am-243
Cm-243
tm-244
Np-237
Py-238
Pu-239
Pu-240
Pu-241
Pu-242
U-236

u-238

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
4.060E-29

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
3.172E-24
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.000E+00
5.391e-24

0.00G0
0.0000
0.0000
0.0000
0.0000
0.3704
0.0000
0.0000
0.0000
0.0000
0.0000
0.56296

0.000&+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000e+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00. 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+Q0 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Total

Radio-

Nucl ide

4.060E-29

0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

0.000E+00 0.0000

8.563E-26

1.0000

0.000e+00

0.0000

0.000E+Q0 0.0000

As mrem/yr and Fraction of Total Dose At t = 1.000E-02 years

1

Fish

Water Dependent Pathways

Radon

Plant

Meat

0.000E+00 0.000C

Pathways (p)

Milk

0.000E+00 0.0000

All Pathways*

mrem/yr

fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-241
Am-243
Cm-243
Cm-244
Np-237
Pu-238
Pu-239
Pu-240
Pu-261
Pu-242
u-236

y-238

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000£+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+C0
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.C00E+Q0
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00

0.0000
0.0000
6.0000
0.0000
0.0000
0.0000
6.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000e+00
0.000€+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000€+00
0.000£+00
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0P2
0.000E+00 O Q\>
0.000E+00 0.
0.000E+00 0.0u.-
3.172E-24 0.3704
0.000E+00 0.0000
0.000E+G0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
5.391E-26 0.6296

Total

0.000E+00

*Sum of all water

0.0000

0.000E+00

0.0000

0.000E+00

independent and dependent pathways.

0.0000

0.000E+00

0.0000

0.000E+00 0.0000

0.0Q0E+00 0.0000

8.563E-2¢ 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 8.210E-01 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Sail

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

Am-241
Am-243
Cm-243
tm-244
Np-237
Pu-~238
Pu-239
Pu-240
Pu-241
Pu-242
u-236

u-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.015€-29 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.0005+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.733E-18
0.000E+00
0.000E+00
0.000E+00
5.519E-29 0.0000
0.000E+00 0.0000
1.729E-18 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 08.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 ©0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.C00E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000

0.0000.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

Radio-

duclide

4.015€-29 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

0.000E+00

Fish

0.0000

3.462E-18 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 8.210E-01 years

Water Dependent Pathways

Radon

Plant

Meat

0.000E+00 0.0000

Pathuays (p)

Milk

0.000E+00 0.0000

All Pathweys*

mrem/yr fract.

mrea/yr

fract.

mren/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-241

)

dp-237
Pu-238
oyu-239
2u-240
u-241
Pu-242
u-236

1-238

4.595E-04
0.000E+00
1.260E+03
9.882E+02
1.729e+03
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
2.981E-07 0.0000
0.000E+G0 0.0000
0.000e+00 0.0000
0.000E+00 0.0000

0.0000
0.0000
0.3158
0.2476
0.4332
0.0000

8.047€-07
0.000E+00
5.518E+00
4 .326E+00
3.028E+00
0.000E+00
0.000E+00
0.000E+00
5.220E-10
0.000E+Q0
0.000E+00
0.000E+00

0.0000
0.0000
0.0014
0.0011
0.0008
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+90
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+Q0 0.0000
0.000€+00 0.0000

8.826E-08 0.0000
0.000E+00 0.0000
2.421E-01 0.0001
1.898E-01 0.0000
3.321E-01 0.0001
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
5.725E-11 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

2.062E-10 0.0000
0.000E+00 0.0000
5.656E-04 0.0000
4.435E-04 0.0000
7.760E-04 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.338E-13 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

4.604E-04 0.0000
0.000E+00 0.0000
1.266E+03 0.3172
9.927E+02 0.2487
1.732E+03 0.4341
1.733E-18 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
2.987€-07 0.0000
5.519€-29 0.0000
0.000E+00 0.0000
1.729E-18 0.0000

fotal

*Sum of

3.97BE+03 0.9966

all water

1.287E+01

0.0032

0.000E+00 0.0000

independent and dépendent pathways.

0.000E+00 0.0000

7.640E-01 0.0002

1.785E-03_0.0000

3.991E+03 1.0000
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Tatal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Ground

As mrem/yr and-Fraction of Total Dose At t = 1.5116+00 years

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-261
Am=-243
Cm-243
Cm-244
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu~-242
u-236

u-238

0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.227e-29 0.0000
3.977e-29 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+0C 0.0000

0.000E+Q0
0.000E+00
0.000€+00
0.000E+00
0.000E+00
1.070E-17
0.000E+00
0.000E+00
0.000E+00
6.264E-28
0.000E+00
1.065E-17

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000€E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 §.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+0C 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+GC 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000"

0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+0G 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

Radio-
Nuclide

6.204E-29 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

0.00GE+00 0.0000

2.135e-17

0.0000

0.000E+00

0.0000

0.000E+0C G.0000

As mrem/yr and Fraction of Total Dose At t = 1.511E+00 years

Fish

Water Dependent Pathways

Radon

Plant

Meat

0.000E+00 0.0000

Pathways (p)

Milk

0.000E+Q0 0.0000

All Pathways*

arem/yr fract.

mrem/yr fract.

mrem/yr

fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-241
Am-243
Cm-243
Cm-264
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
u-236

y-238

1.197E-07 0.0000
0.000E+00 0.0000
1.755e-01 0.3142
1.363E-01 0.2440
2.4648E-01 0.4384
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
1.414E-10 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

2.096E-10 0.0000
0.000E+00 0.0000
7.683E-04 0.0014
5.966E-04 0.0011
4 .2BBE-04 0.0008
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.475E-13 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000

0.000€+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
G.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

2.299€-11
0.000E+00
3.371e-05
2.617e-05
4.703E-05
0.000E+00
0.000E+Q0
0.000E+G0
2.715e-14
0.000€+00
0.000E+00
0.000E+Q0

0.0000
0.0000
0.0001
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

$.371E-14 0.0000
0.000E+00 0.0000
7.875e-08 0.0000
6.116E-08 0.0000
1.099€-07 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0Q0 0.0000
6.344E-17 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000

1.199€-07 0.0000
0.000E+Q0 0.0000
1.763E-01 0.%
1.369€-01 0.0
2.453E-01 0.43>c
1.070E-17 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.416E-10 0.0000
6.264E-28 0.0000
2.227E-29 0.0000
1.065€-17 0.0000

Total

*Sum of

5.566E-01 0.9966

all water independent and dependent

1.794E-03 0.0032

0.000E+Q0

pathways.

0.000E+00

0.0000

1.069E-04 0.0002

2.498E-07 0.0000

5.585€-01 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.481E+02 years

Ground

Dust

Water Independent Pathuways

Radon

Plant

Meat

Milk

Soil

nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

‘m-241
m-243
n-243

Cm-244

Np-237
2-238
2-239

70‘240

Pu-241

~1-242
-236
-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.646E-29 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.140E-25 0.0000
0.000E+00 0.0000

0.000E+Q0 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000£+00C 0.0000
0.000E+00 ©0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

0.000E+00
0.0Q0E+00
0.000E+00
0.000E+00
0.000E+00
1.556E-12
0.000E+00
0.000E+00
0.000E+Q0
7.923e-21 0.0000
0.000E+00 0.0000
1.078E-12 0.0001

0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
6.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000

0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

Radio-

1.140€-25 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

0.000E+Q0 0.0000

2.634E-12 0.0003

0.000E+00 0.0000

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 1.461E8+02 years

Fish

Water Dependent Pathways

Radon

Plant

Meat

0.0Q0E+00 0.0000

Pathways (p)

Milk

0.000E+00 0.0000

All Pathways*

clide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

=241

'm-g_g)

7 4
w-238
u-239
-240
-241
u-242
-236
238

0.000E+00 0.0000
1.003E-11 0.0012
5.369E-12 0.0006
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
8.279E-09 0.9933
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
4.3B9E-14 0.0000
2.351E-14 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.625E-11 0.0043
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000g+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
1.926E-15 0.0000
1.031E-15 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.590E-12 0.0002
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
4.499E-18 0.0000
2.410E-18 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.716E-15 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
1.007E-11 0.0012
5.394E-12 0.0006
0.000E+00 0.0000
1.646E-29 0.0000
1.556E-12 0.0002
8.317e-09 0.9978
0.000E+00 0.0000
0.000E+00 0.0000
7.923E-21 0.0000
1.140E-25 0.0000
1.078E-12 0.0001

~tat

Sun of all water independent and dependent

8.295E-09 0.9951

3.632E-11 0.0044

0.000E+00 0.0000

pathways.

0.000E+00 0.0000

1.593E-12 0.0002

3.722e-15 0.0000

8.335E-09 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and-Fraction of Total Dose At t = 2.246E+02 years

Water Independent Pathways

Ground Dust Radon Plant Meat Milk

Radio-

Soil

MNuclide mrem/yr fract.

. mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-241
Am-243
tm-243
Cm=-244
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
u-236

u-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.852E-29 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.249€E-25 0.0000
0.000E+00 0.0000

0.000E+Q0
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+Q0
0.00QE+Q0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.527E-12 0.0153
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.846€E-20 0.0000
0.000&E+00 0.0000
1.556E-12 0.0094

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00C 0.0000
0.000E+00 0.0000
0.000E+QG0 G.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€E+00 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000 .
0.00CE+00 0.0000
0.000E+00 0.0000

Total

Radio-

Nuct ide

2.2498-25 0.0000

0.000E+00

0.0000

4.083E-12 0.0247

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.246E+02 years

\Vater

Fish

Water Dependent Pathways

Radon

Plant

Meat

Milk

0.000E+00 0.0000

All Pathuays*

mrem/yr fract.

mrem/yr

fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

Am-241
Am-243
tm-243
tm-244
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
u-236

u-238

0.000E+00 0.0000
3.078t-13 0.0019
1.272E-13 0.0008
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.600E-10 0.9682
6.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00
1.348E-15
5.569E-16
0.000E+00
0.000E+00
0.000E+00
7.004E-13
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0042
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
5.913E-17 0.0000
2.443E-17 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.072e-14 0.0002
0.000E+00 0.0000
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
1.382E-19 0.0000
5.708E-20 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.179E-17 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000

0.000E+00 .0000
3.0926-13 0.00%7,
1.2786-13 0.4 )
0.000E+00 0.¢.
3.8526-29 0.00Gv
2.5278-12 0.0153
1.607E-10 0.9726
0.0C0E+00 0.0000
0.000E+00 0.0000
1.846€-20 0.0000
2.249€-25 0.0000
1.556€-12 0.009

Total

*Sum of

1.604E-10 0.9708

all water independent and dependent

7.023e-13

0.0043

0.000E+00 0.0000

pathways.

0.000E+00 0.0000

3.081E-14 0.0002

7.198E-17 0.0000

1.652E-10 1.0000
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Total Dose Contributions TDOSE({,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3,.951E+02 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soil

nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mren/yr fract.

mrem/yr fract.

‘m-261
m-243
m-243

Cm-244

Np-237
u-238
u-239

ru~240

Pu-241

“u-242
-236
-238

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.359€-28 0.0000
4.398E-29 0.0000
0.000E+00 0.0000
3.699E-29 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
9.366€E-25 0.0000
2.466E-29 0.0000

0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.000C
0.800E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.000C
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+Q0 0.0000
0.000E+Q0 0.0000

0.000E+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.667e-12 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.871€-20 0.0000
0.000E+00 0.0000
2.041E-12 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000&+00
0.000E+00
0.000e+00

0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000&E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.000C
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

‘Radio-

dclide

9.370E-25 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

0.000E+00 0.0000

5.708e-12 0.0000

0.000E+00 0.0000

0.000E+00 Q.0000

As mrem/yr and Fraction of Total Dose At t = 3.951E+02 years

Water Dependent Pathways

Fish

Radon

Plant

Meat

0.000E+00 0.0000

Pathuways (p)

Milk

0.0008+00 0.0000

All Pathways*

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

" mrem/yr fract.

mrem/yr fract.

am-241
-

]
.57
Pu-238
P13-239
1-260
1-241
Pu-242
y-236
238

3.471E-06 0.0000
9.244E-10 0.0000
1.811E-10 0.0000
1.117e-07 0.0000
6.460E-02 0.0785
1.346E 0.0002
1.733e 0.0000
4.335E 0.0001
1.052E-07 0.0000
2.3208-08 0.0000
3.784E-01 0.4600
3.789€-01 0.4606

-04
o7
U F]

9.515€-10 0.0000
-934E-13 0.0000
.989E-14 0.0000

1.039E-04 0.0001

0.000E+00
0.000E+00
0.00QE+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.00Q0
0.000E+Q0 0.0000
0.000€+00 0.0000
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000

6.667E-10 0.0000
1.776E-13 0.0000
3.479E-14 0.0000
2.146E-11 0.0000
1.241€-05 0.0000
2.586E-08 0.0000
3.329e-11 0.0000
8.325€-09 0.0000
2.020E-11 0.0000
4.457€-12 0.0000
7.269€-05 0.0001
7.278E-05 0.0001

3.739E-10 0.0000
8.873e-14 0.0000
1.673E-14 0.0000
1.203E-11 0.0000
0.0000

4.081E-05 0.0000

3.473E-06 0.0000
9.250E-10 0.0000
1.812E-10 0.0000
1.118€-07 0.0000
6.463E-02 0.0786
0.0002

3.791E-01 0.4609

.Jtal

*Sum of all water indepéndent and dependent

8.221€-01 0.99%

2.254E-04 0.0003

0.000E+00 0.0000

pathways.

0.000E+00 0.0000

1.579E-04 0.0002

8.855€-05 0.0001

8.226E-01 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ‘(i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Ground

Dust

Water Independent Pathways

Radon

Plant

Meat

Milk

Soil

~wlide mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

A~ 241
i 143
L1243
Sx-264
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-262
u-236

J-238

0.000E+00 0.0000

'0.000E+00 0.0000

0.000e+00 0.0000
0.000E+G0 0.0000
1.447€-25 0.0000
2.634E-26 0.0000
0.000E+00 0.0000
6.392€-27 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
1.459€-22 0.0000
1.440E-26 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000&+00 0.0000
6.836€E-12 0.0000
0.0C0E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
8.710€-20 0.0000
0.000E+0C 0.0000
3.738e-12 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000e+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000&+00. 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

fotal

tadio-
iucl ide

1.461E-22 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

0.000E+00 0.0000

1.057E-11 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Fish

Water Dependent Pathways

Radon

Plant

Meat

0.000E+00 0.0000

Pathways (p)

Mitk

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

m-241
m-243
m-243
m-264
p-237
u-238
u-239
u-240
u-261
u-2462
-236

-238

1.184E-11 0.0000
5.176€E-15 0.0000
4.622E-16 0.0000
2.192E-13 0.0000
1.106€-07 0.0212
1.029€-06 0.1977
4.125€-13 0.0000
8.153e-11 0.0000
3.820€-13 0.0000
1.785€-13 0.0000
2.903E-07 0.0557
3.765€E-06 0.7229

3.245e-15
1.906E-18 0.0000
1.831E-19 0.0000
6.014E-17 0.0000
3.033e-11 0.0000
2.742E-09 0.0005
1.648E-16 0.0000
2.237e-14 0.0000
1.067E-16 0.0000
3.680€-16 0.0000
7.974-11 0.0000
9.335E-09 0.0018

0.0000

0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.654E-14 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
9.752€-22 0.0000
0.000E+00 0.0000
4.185E-14 0.0000

0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+C0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

2.273e-15 0.0000
9.942E-19 0.0000
8.877e-20 0.0000
4.209€-17 0.0000
2.125€-11 0.0000
3.916E-11 0.0000
7.923E-17 0.0000
1.566E-14 0.0000
7.337-17 0.0000
1.373E-17 0.0000
5.574E-11 0.0000
1.880E-10 0.0000

1.275e-15 0.0000
4.256E-19 0.0000
3.450€E-20 0.0000
2.360E-17 0.0000
1.192E-11 0.0000
1.889€-12 0.0000
3.041E-17 0.0000
8.780E-15 0.0000
4.114E-17 0.0000
5.096E-18 0.0000
3.126E-11 0.0000
3.769€-11 0.0000

1.184E-11 0.0000
5.179E-15 0.007
4.6256-16 0.0(

2.193E-13 0.00:-
1.107E-07 0.0213
1.032E-06 0.1982
4.128€-13 0.0000
8.158€-11 0.0000
3.822€-13 0.0000
1.789€-13 0.0000
2.904€-07 0.0558
3.774E-06 0.7248

otal

Sum of all water independent and dependent

5.195E-06 0.9976

1.219E€-08 0.0023

1.184E-13 0.0000

pathways.

0.000E+00 0.0000

3.0426-10 0.0001

8.276E-11 0.C000

5.208E-06 1.0000

,;)
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Dose/Source Ratios Summed Over All Pathuays, (mrem/yr)/(pCi/g)

‘ t= 0.000E+00 1.000E-02 8.210E-01 1.511E+00  1.4616+02 2.246E+02 3.951E+02  1.000E+03
an-241 0.000E+00 0.000E+00 4.604E-05 1.199E-08  0.000E+00 0.000E+00 3.473E-07  1.184E-12
am-2643 0.000E+Q0 0.000E+00 0.000E+00 0.000E+00 1.007E-12 3.092E-16 9.250E-11 5.179E-16
m-243 0.000E+00 0.000E+00 1.266E+02 1.763E-02 5.394E-13  1.27BE-14 1.812E-11  &.625E-17
Cm-264 0.000E+00 0.000E+00 9.927E+01 1.3696-02 0.000E+00 0.000E+00 1.118E-08  2.193E-14
Np-237 0.000E+00 0.000E+00 1.7326+02 2.453E-02  1.646E-30 3.852E-30 6.463E-03  1.107E-08
w-238 0.000E+00 3.172E-25 1.733E-19 1.070E-18  1.556E-13 2.527E-13  1.347€-05  1.032E-07
w-239 0.000E+00 O0.000E+G0 O0.000E+00 0.000E+00 8.317E-10  1.607E-11 1.734E-08  4.128E-14
Pu-240 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.337E-06  8.158E-12
Pu-241 0.000E+00 0.000E+00 2.987E-08  1.416E-11  0.000E+00 0.000E+00 1.052E-08 3.822E-14
=242 0.000E+00 0.000E+00 5.519E-30 &.264E-29 7.923E-22 1.846E-21 2.322E-09 1.789E-14
1-236 0.000E+00 0.000E+00 0.000E+00 2.227E-30 1.140E-26 2.249E-26 3.7B7E-02 2.904E-08
J-238 4.060E-30 5.391E-25 1.729€-19 1.0658-18 1.078E-13 1.556E-13 3.791E-02 3.774E-07

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem/yr

uclide
(i) t= 0.000E+00 1.000E-02 8.210E-01 1.511E+00 1.461E+02 2.244E+02 3.951E+02  1.000E+03

Am-241 3.424E+12 *3.424E+12 2.172E+06  B.339E+09 *3.424E+12 *3.424E+12 2.B79E+08 *3.424E+12
Am-243 *1.995E+11 *1.995E+11 *1.995E+11 *1,995E+11 *1.995E+11 *1_90SE+11 *1.995E+11 *1.995E+11
m-243 *5.159E+13 *5.159e+13. 7.899E-01 S5.673E+03 *5.159E+13 *S_159E+13 5.518E+12 *5,159E+13
m-244 *8.0856+13 *B8.086E+13  1.007E+00 7.305E+03 <*B.0BSE+13 *8.086E+13 B8.944E+09 *8,0BSE+13
Np-237 *7.045E+08 *7.045E+08 5.772E-01 4.076E+03 *7.045E+08 *7.045E+08 1.547E+04 *7,045E+08
Pu-238 *1TUEH13 *1.7116+13 *1.7VIE+13 *1.711E+13  *1.711E+13 *1.711E+13  7.423E+06 9.589E+08
~ y-239 *6.203E+10 *6.203E+10 *6.203E+10 *6.203E+10 *6.203E+10 *6.203E+10 5.766E+09 w6,2038+10
i u=-240 *2.266E+11 *2.266E+11 *2.266E+11 *2.266E+11 *2.266E+11 *2.266E+11 2.306E+07 ¥2.266E+11
ru-261 *1.030E+14 *1.030E+14 3.348E+09 7.061E+12 <*1.030E+14 *1.030E+14 9.502E+09 *=1.030E+14
Pu-” *3.927E+09 *3.9276+09 *3.927E+09 *3.927E+09 *3.927E+09 *3.927E+09 *3.527e+09 *3.927E+09
' } *6.465E+08 "6.465E+0B “6.465E+08B *6.465E+0B *6.465E+0B  *6.465E+08 2.641E+03 *6,445E+08
’ *3.360E+05 *3.360E+05 *3.360E+05 *3.360E+05 *3.360E+05 *3.3560E+05 2.63BE+03 *3.360E+05

L

*At specific activity limit
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Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/gQ)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline

0.8210 = 0.0002 yesrs

Nuclide Initiat tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i, tmax)

(i) pCi/g (years) (pCi/g) (pCi/g)
Am-241 1.000E+01 0.8211 £ 0.0002 4.605E-05 2.172E+06 4.604E-05 2.172E+06
Am-243 1.000E+01 395.1 £ 0.1 9.262E-11 *1_995E+11 0,000E+00 *1.995E+11
Cm-243 1.000E+01 0.8210 = 0.0002 1.264E+02 7.8998-01 1.266E+02 7.899E-01
Cm-244 1.000E+01  0.8210 ¢ 0.0002 9.927E+01 1.007E+00 9.927E+01 1.007E+00
Np-237 1.000E+01 0.8210 £ 0.0002 1.732E+02 5.772E-01 1.7326+02 5.772e-01
Pu-238 1.000e+01 395.1 ¢ 0.1 1.346E-05 7.428E+06 1.532E-14 *1.711E+13
Py-239 1.000E+01 395.1 = 0.1 1.7338-08 S5.770E+09 0.000E+00 *6.203E+10
Pu-240 1.000E+01 395.1 = 0.1 4.334E-06 2.30BE+07 0.000E+00 *2.266E+11
Pu-241 1.000E+01 0.8211 & 0.0002 2.987E-08 3.347E+09 2.985E-08 3.348E+09
Pu-242 1.000E+01 395.1 = 0.1 2.320E-09 *3.927E+09 1.949E-22 *3.927E+09
U-236 1.000E+01 395.1 £ 0.1 3.785E-02 2.642E+03 0.000E+00 *6.445E+08
u-238  1.000E+01 395.1 + 0.1 3.790E-02 2.839e+03 8.37SE-15 *3.350E+05

"At specific activity Limit
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Brodsky & Gallagher

2. FORMULAS FOR DECISION LEVEL,
MINIMUM DETECTABLE AMOUNT, AND
CONVERSION FROM COUNTS TO
ACTIVITY

2.1 Decision Level (L), Decision Amount
(DA) and Minimom Detectable Amonnt (or
Activity)(MDA)

For describing consistenty the detecton
apabilities of measurements or analytical
procedures, 3 number of methods of spedi-
fying minimum deteczable amount (MDA)
wexe considered by the Henith Physics
Sodiety Standards Committe=, Working
Group 25, in developing the MDA formu-
lations for bicassay performance citeriaf7,8].
The method seleczed was based on an
approach odginaily developed by Cu.mc{9],
whose formulations have recsived increzsing
acc=ptance and use in radicactivity
measurements{10-12].

The simpiest formuia for MDA from Refes-
eacs 8 is also the one maost wseful and
instructve for application © smear surveys.
The formulation assumes that the major
source of eor (uncsrtainty), with proper
quality assurance, in the count of a smear is
the random Poisson Jucmacion in 2 count,
from one count w another. Uncsrwaindes in
bias (“Gxed” or “dezerministc” errors), and
other sourcss of random fuctuaticn. can be
taken mto account separatety oncs the main
copesys of MDA are undesstood. (These
o&zmmoimrmdnmdmdmﬂ
it Refereace=s 8 and 12.)

Curzie, as 2 noted research radiochemist as
well as capable statstcian, has consider=d in
deail the actual stegs taken when calcuiadng
the resuit of a radicacivity mezsurement
(9,12). In particuiar, he has incoducsd the
consideradon that the resuit for evex a
Z=O-achvity sampie must account for the

random fluctuations in both the count of the

2=0-acvity sample itself and the count of
the blank thar is subtracted from the sampie
count.

Figures | and 2. and their sub-titles,

summarize graphiclly the main steps of _
Curzie in his formulation of MDA(9]. Im -
Figure 1, 2 de=sion leve! for towal counts
(“decSion Emit”, as used by Curtie{9]). L, &
defined as the pet couat level (for 2 tocal
samplecaunnngnmc‘l')ofaz:u—acumy

sample, with the count of an appropriate
blagk in time T subtracted, for which there is
no more than a2 5% chance that any repeated
net count would exce=d this level That i,
the net count should not excaed L. more
than 5 % of the tme if the smear has aoc
picked up any radicactivity. Thus, the
couvention is established that a net count
will be considered pesitive for smearable
aczvity if it is greater than L

It is impormant o note that, in Figure 1, the
X-3X3 represears the scale of ol nee
counrs. In the stadsdes of Poisson count
variates, it is in the ol count domain that
presisions of measurement are determined.
Count-rates, such as counts per minute, are
g::::zﬂyd::zvedquua. uniess the count
is for one minure, Therefore, ail desivations

‘and discussions are carried out for the

geaeral case, with T appearing in the
formuias,

- It also shouid be gotad that the definition of

L5 equivalear, in statisteal terminology, to
the use of 2 one-tailed “aipha” (a) leve! of
Q05 (or 5%) as the limit of 2 “Type ™ ecror.

A Tvpe [ error can be convezjeatly remem-

bered as “jumping to a conclusion”™ that 3
pesitive indication of contaminaton has besn
found, when inde=d there is none, but in-
stz=d just 2 random high couac (of 5%
chance) has beea obtained from an actual
Zero-actvity sample. It is the desired
(conszzvative) way of making a desision that
the madicaczivity searched for bas besa
deteczed, The selectdon of 2 0.05 probability
of a Type [ error means that we have con-
sidered it acz=prable o be wrong 5 % of the
time in order to detest most of the contami-
nated sampies.

If the standard deviation of the net count of
a z=wo aczivity sample & symbolized by s,
then by the statistical rules tor compounding
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Figure L Thcded:ionlcchLBd:mcnwmmcewmqu%mm:un_aﬁgmlm:m
_ acTivity sample compared 0 2 blank will be greater than [ Appraximately, assuming Nogmal distribution
||, L, = L4655, = LENS (S iy *+ Sha)®. (Adapeed from NUREG-1S6[E], with permission.)

DECISION LEVEL, L,

1645S,
_ or 13354
) , when 54z Se

e 2. mmmgkphadﬁrmgansommsaS%WMnlo
ity will give 2 signal less than L. L,-&&Ss,wham:mdngdmsofmemplead
mmmmmmémmWMm Otherwise, L, = L5645 s, + 1545
—— * Froe)Z. (From NUREG-1156[8], with permission.)
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Brodsky & Gallaghar
eros from independent variables,

S = (ot + )5 ¢))

where:

N = the standard deviation in the
total count over counting
time T of the zero-activity

sample (g, 2 smear of a
“clean” surface), and

= the standard deviation of the
total count of an “appropriate
blank” gver the same time T.

Thiz net count (sample - blank) will then
have a2 distribution that is Poisson,
but which s approximatety under the
Noomai (Gaussian) diswibution eavelope for
DX QQunts greater than zbout 30. The
matched Nommal dismibution would have a
meam aet count of z=ro (for the zero-actvity
sample) and a standard deviadon of s,
Using Normal distmibution tables for the
probability density function (PDF), the
dzd:icnlcvd(“d.c::::ionﬁnﬁt"formzking
:bcdeﬁanttmsomed:ingisdax:ed)
would be a gumber of et counss iz tme T
egual to:

L= 1655, @

as shown in Figure L. This Ggure shows that
5 % of the area under the PDF lies to the
fght of 1645 s,. This value of L_ is lik= an
arbitxarilly seleczed aiarm level, abave which
we have decided w @l 2 sample measure-
ment positive. That is, we have decided to
assume thar the sample (smear) is contami-
m:d-evuntbcughwccaddbewmngS%
afthctim:wemigh:justbcobscningonly
an exreme fuctuadon in the net count of a
ZeT0-activity sampie that much of the tme,

Definition of “Appropriate Blank”

1 is mportant here to understand the gesd

or selecting the “appropriate biank™ and for
letermining the count aczurately for this
Ppropriate blank for the routine sample

counting time T. This determination must
be made under the same geometry and
counting coaditions as used for the sample.
Cauidmdominsd@gthezppmpria:e
blank are discussed in detall in References 8
and I2. An ideal blank is ot always
available, but usually a close approximation
can be cbtained. When the blagk i aot
id::l.estx’mat:ofmytnzﬁmum_biasa
infroduced can be made and wsed to
mservatively correc: the caleniated desision
level and MDA,

Farpu:posaofth'nz:ﬁdc.tb:fnﬂcwing
d:ﬁnidonofanappmpdz::blanhpan-
phm:d&umr.heANSINllZOaandzrdm
shouid suffice to demonstrate the facors to
be cansidered:

“An appropriate biank is 2
sample_identicni in physiochemiczily and
rdiclogically significant ways_to the
amplc:obeana!y&mgttha:i:
ComRInS 90 quantity of the anaiyte to be
measured " (except the ambienr level
that might already be in the blank due tw
natural activity in the fiter paper, o)

Here, the term “analyte” would mean the ra-
dionuciide(s) of interest in the smear survey.
Of course, the “ambient level™ meationed in
the definition.would be, for cample, the
oumber‘of counts produced by namral radio-
activity I the fiter paper in the same _
of interest in the smear samples. Or, i
variabie ambiear contaminarion from narmral
radon decay products might interfers with
thcm:zsure:nen:bymgezﬁnposingan
counts from the contamination of mearest,

then the “appropriate biank™ for determining

the man-made contamination of interest
might need to include the maximmm count
&nmnzmrala:nmm’mﬁontha:nﬁgh:be
&xpe==d on 2 biank, in ardes o provide 2
cousesvative estimate of detection limir and
MDA. Reasons for making MDA estimates
ouservatve, when eranéus uncermzinties
are present, are alsc discussed m Reference
&
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" Definitions of Decision Amount (DA) and
‘Minimum Detectable Amoant (MDA)

The definitions here will assume (as does the
standard(7,8]) that an appropdate blank has
besn selected and counted for the same
counting time T as the sample. Moreover,
we assume that the blank has been counted
cu the same day, or with the same bawch of
measurements, zs the sampie, so that
counting conditions have aot changed, as
vezified by check QA measwrements made
with the batch andfor standard aafibration
sQurces mezsured with the ame batch. An
appropaate blagk counted wmder these '
conditions will be referred to 2s 2 “paired
bianic”.

Faraca::ﬁzﬂysde::edéndm:zsmdpaimd
biank, the assumpdon may be made in
Equarion 1 that s, = sg, so that Equation 2
becomes:

L= Laass, = Loases,)e

= L645 (2)1% sg = L64S(L414) sq

which is the decSion level in terms of wtal
counts. To cogvert this gumber to units of
activity, a calibradon factor K must be used
together with the tme T, giving the equaton
for the “Decision Amount (DA)”, the
amount of actviry that would be indicated on
2 smear sample result when the dession |
wouid be made that it is positives

DA = 2355 s¢KT, 4
whee:

sg = the standard deviaton of the biank
couny, for tme T (which for pure
Poisson Aucmations wouid be the

! square root of the gumber of counts
in tme T),

a calibration constant, in units of
counts/minute per miccocurie, ot
counts per minute per dpm, cbtained

A
"

~}
i

by counting an appropriate standard
of known aczivity and similar
geometry and composition as the
smear sample, and

the counting time for the paired
blank, which should be made the
same in these equations as the
counting tme for each smear sample
to be counted (even though a much
longer blank count may be taken for
improving the precision of
interpreted actvites (se=
“well-known blank™ beiow)).

In order to conservatively derive detection
cpabilities, Currie{9] defined the “Dececrion
Limit, Ly™ as a toral count high eaough so
that, if 2 decision was made the count was
pesitive at or above L, then the Nommal
distibution eaveiope of count varatons
(Figare 2) about L, would fall less than 5%
of the time to the left of L. Thus, ifa
decision is made that the smear s positive at
the count level of L, then an amount of
activity thar would give 2 count L, on the
average, would give a particuiar count less
than the decision leve! only § % of the tme.
That i, there would be only a 5§ % chancs of
assuming 0o acuUvity is present whea actuaily
an acxvity giving an expected count Ly, was
preseat. In stadistical terminology, thers
would be only 2 0.05 probability of making a
Tipe II eror ~ of “missing something whea
it was there”. (In stadistical testng criteria,
the probability of 2 Type II exror & cailed
“beta™(B), and is oot aiways taken as 0.05.)

Actuaily, Currie used separate symbols, k
instead of L1645, in his derivadon of Ly, and
assumed that the distribution in counts at Ly
could be wider than for the zero-acxivity
sample since= the counts would be larger and
Boisson distributed, so that variancs would
be propartional to the mean gumber of
couats (as indicated by the wider dotted
curve in Figure 2). Using additional
assumptions and solving for Ly, and after
segting k = 1.645 for both alpha and beta,
Currie obtained the following equation for
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L, which is fairly widely knowa:
LO = 4.65sg + 271 (5)

‘When examining Currie’s desivation, the
Ekeaith Physics Society warking group(7]
realized that the constant 2.71 was an artifzct
of the mixed assumptions of Normal and
Potsson diswribution, and that in the Emit of
vexy low background (and very low biank)
counting, sy would be z=ro and the constant
271 should be 3 (Reference 8). Assesnin
Figure 3, when the expected qumbex of
counts s m = 3 in the Poisson formuia, P(x)
= exp(-m) o, then x = 0 counss are

Figure 3.) Thus, in the limit of low blank
counts, the vaiue of 3 should be substitutad:
for 271 above.

Carrie also obtained the consmnr 4.65 in
Equation 5 using the assumption that the
mdmm}lzge:ncugh(&g.gr&w
than 70) so that it couid be assumed thac the
standard deviation of the count L, was

approximately the same as that of the blank
(Le, thar the doaed curve of Figure 2 was
Bot significantly wider than the solid curve).

" With this assumpdon, and ignorng the 271

or 3 term for large counts, the origin of the
vaiue 4.85 can be se=n by camining the last
equation in the subtitle o Figure 2, and
reducing both standard deviations © (2)%2 5,
as done w obtain Equation 3.

With recognition of the above assumpticns
and adopted conventions, the equadon for
the detection [imit, in tezms of torl counss,
becomes

Ip = 48555+ 3 (6)

with 2 bez = 0.05 level in the ntemmediate
range becwesn that for large counts where
the Poissor ean be considered within the
Normal enveiope, and for zero blank counts,
and the appraximadon to betz = 0.05 was
found to be sufficient o wdilize this simpie

- equaton 3s 2 siandard method for consis-

Figure 3, Whmmenmbedmmmmthm@mmaoum.mNo@dmmn
Fsumption begins W lose validity. Whea counss are 2210 or cose W z=mm, L. becomes O, and the
detection limit becomes zbout 3, sincs exp(-3) = A0S, (From NUREG-115678], with permission.)
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Just as information does not suddealy be-
come z=ro below MDA, 2 messurement an
act be assumed acsurate because it flls
above MDA. As a tule of thumb, a deter-
minaton of activity should be about thre=
times MDA (Le. 3MDA) before the pre-
cision can be represented by a standard error
of 10 perceat or less{B9].

Special care must be taken in liquid scin-
tillation counting to assure not only that the
blank is approprate, but aiso that coundng
efficiency does not change due to changes in
Hght collection efficiency or quenching from
sample to sample. Since smear samples are
colleczing varjous kinds of duse, dirt aad
other unknmown conraminaton along with
whatever other radioactive mategial is being
monitored, variocus chemical reactions might
be pessible in the scintilaton fiquid that
pmdu::ﬁghtwngthzz&cmany
radicactive decay in the sampie{15]. Other

|\ phenomena thar might conmibuee o back-
' ground counrs are excitation of the glass vial,

vial cap, and scindllacion liquid by suniight or
ﬂumﬁgh;ladingmddzyedﬁgm
amission. Scintilladon counting is very
susceptble © vabous sourcss of chemilumin-

esc=nce and changes in purity of the scinnila-

tion fuid. Thus, special quality controi
provisions must be included in smear analysis
proc=dures whea liquid scintilation counting
is used

In resording datz, it is usuaily best to
determrine the standard error of each deter-
minadon to two significant digits, and thea
carry out the resuit o the de=imal digit of
the secand digit of the standard esTor (SE).
No recommendaton was made here in this
regard, since unceswindes in transfer of
removabie conmamination on 2 singie smear
wiil usually be quite large anyway. However,
for consistency in recording daca, and for
simplicity of instrucsions to the countng

| tachmicians, it might be best to adhere to the

" conveation of two digits for the standard

emor. Otherwise, inconsistencies in resuits

of as much as 50% cn be introduced by the
rounding of an SE of 1.49 to l. In any case,
the coaveation for recording data should be

in the smear counting procsdure, .
and should be used cdusisteady by each
pesson reccrding daca
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BCLDP Isotopic Release Criteria for Water, Soil, and Solids

Water® Soil and Solids
. . i v West Jefferson
Radionuclide Concentration é"éﬁmﬁi Concentration
(xCi/ml) (®Ci/g) (pCilg)
Natural Uranium ®) 10 na (c)
" Enriched Uranium ®) 30 30
Depieted Uranium (®) 35 35
Ac-227 5E-9 19 19
Ac-228 3E-8 @ na
Am-241 2E-8 na 270
Am-243 2E-8 a 140
Bi-210 1E-5 @ ma
Bi-212 7E-5 @ na
Bi-214 3E4 @ ™
Ce-144 3E-6 na 2,100
Cm-243 3E-8 na 0.79
Cm-244 3E-8 na 1.0
Co-60 3E-6 8 8
Cs-134 9E-7 a 33
Cs-137 1E-6 15 15
C-14 3E-5 940 940
Eu-152 1E5 na 390
Eu-154 TE% o 260
Eu-155 SE-5. na 1,900
~ Fe-55 1E<4 na 2.7JE+07
H-3 1E-3 41,000 38,000
129 . 2E-7 " m 13
Mn-54 3E-5 na 61
Ni-59 3E4 ‘na 1.3E+07
Ni-63 1E<% na 4.9E+06
Np-237 2E-8 o 0.58
Pa-231 6E-9 18 18
Pa-234 3E-5 @ na
Pb-210 1E-8 140 na
Pb-211 2E-4 ) )
Pb-212 2E6 @ na
Pb-214 1E4 @ na
Po-210 4E-8 @ na
Pu-238 2E-8 na 320
Pu-239 2E-8 na 290
Pu-240 2E-8 ma 290
Pu-241 1E6 ma 13,000
Pu-242 2E-8 ma 310




" Water® Soil and Solids
; : King Avenue West Jefferson
Radionuclide Concentration Congenmtion Concentration
(#Ci/ml) (pCi/g) (pCi/g)

Ra-223 1E-7 @@ )
Ra-224 2E-7 @ na
Ra-226 6E-8 5 na
Ra-228 6E-8 5 na
Rn-220 2E-8 ) na
Ru-106 3E-6 na 180
Sb-125 3E-5 na 1,100
Sm-151 2E4 na 6,700
Sr-90 SE-7 5 5

" Th-227 2E-6 @ @
Th-228 2E-7 29 na
Th-230 1E-7 5 na
Th-231 5E-5 (d) d)
Th-232 3E-8 5 na
Th-234 5SE-6 @) na
U-234 3E-7 © ©
U-235 3E-7 © ©
U-236 3E-7 (e) (e)

Values from 10CFR Part 20, Table 2, Column 2.

Concentration limits of component radionuclides are listed separately.

Indicates that this radiomuclide is not expected to be found at the indicated site.

Associated radionuclide; dose contribution included in that of the principal radionuclide.

Guideline is included with natural, depleted, or enriched uranjum.




